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As the war goes on. there are inanj’ indications tliat one of its re- 
sults will be to demonstrate anew the value of generous and .sys- 
tematic provision for the eneoni-agement of agricultural research. 
The urgent demand for information for immediate application has 
revealed as the essential prerequisite the possession of a substantial 
fund of scientific knowledge. It has made it clear that the accumula- 
tion of such a body of knowledge is not a matter to be improvise-d in 
an emergency but something to be attained gradually by carefully 
planned investigation. The situation has directed attention to what 
has already been accomplished by research institutioms fostered by 
public funds, and has stimulated inquiry and discussion as to means 
for so strengthening such institutioms as to bring about their maxi- 
mum efficiency. 

Reference has recently been made in these cohunns to the unusual 
interest which is being manifested along these lines in England and 
even more largely in France, where claboi-ate plans arc already under 
consideration for the reorganization of the whole system of agrievd- 
tnral rcsearda, mstrncAon, and extension activities. Concern In tlie 
I matter is, however, by no means confined to Europe, but may be said 
to be virtually world-wide in .scope. 

One of the countries in which definite plans are being formulated 
to develop agricultural research more effectively is -tustralia. .\J- 
though that' Commonwealth is geographically far removed from the 
boundaries of the United States, many of the conditions there pre- 
vailing have for us special interest. Both countries are still relatively 
new agricultural regions and embrace approximately equal land 
areas." Both contain within their borders a wide and somewhat com- 
parable range of climatic conditions, including large tracts with 
; insufficient rainfall. In each case agriculture and animal husbandry 
rank among the most important industries. There are also certain 
points of resemblance as to constitution and government, notably as 
to the division of powers between the Federal authority and the 
several States, which necessarily influence the development of Federal 
and State institutions. 
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Agricultural research in Australia has been in progress on an or- 
ganized basis since approximately the date of passage of the Hatch 
Act in this country. There has been, however, no provision for a 
Federal system of either agricultural education or research, nor is 
there any institution corresponding to our own Federal Department 
of Agriculture. This is less surprising when it is recalled that the 
Australian Commonwealth was not organized until 1901 , and that 
during the previous decade strong State departments of agriculture 
liad become established. 

Research activities have thus far been centered almost entirely in 
these State departments of agriculture. They exercise administra- 
tive control over the agricultural colleges in their territory, in con- 
nection with which experimental farms have been carried on for 
n>any years. They also conduct farms and laboratories of their own 
for general experimental work, as well as farms devoted to viticul- 
ture, irrigation, sugar cane, stock feeding, utilization of prickly pear, 
dairying, and similar specialized branches. They operate many 
demonstration farms and plats and engage quite extensively in regu- 
latory and similar control functions. Another distinctive feature is 
their publication of monthly farm journals which constitute their 
principal means of dis-seminaton of the results of their cxperiTnental 
work and other information of interest to farm periodicals, agricul- 
tural societies, fanners, and others. 

Most of the experimental farms are of great size and provided with 
excellent equipment for large-scale field work. For instance, in New 
South Wales the Hawkesbury Agricultural College, which has car- 
ried on exi3erin\ental work since 1892, has a farm of 3,-)00 acres, of 
which over 200 acres is in experimental plats. The Wagga State 
Experimental Farm comprises 3,300 acres, with several thousand 
varieties of fruit under test and extensive work with cereals and live 
stock. The Roseworthy Agricultural College and Experimental 
Farm in South Australia, founded in 1883, has a farm of about l.GOO 
acres and 100 acres in permanent experiments, and the corresponding 
institution at Dookie, in Victoria, opened in 1886, has a farm of about 
4,'‘)00 acre.s. of which about 400 acres is annually devoted to experi- 
ments with cereals and fodder plants. In all, there are about 30 sta- 
tions or farms devoted to experimentation, with a total farm area of 
nearly 50,000 acres. In additioo, there are about 50 experimental 
orchards, vineyards, and semipermanent areas. 

Tlie most important single line of research has probably been the 
production of new varieties of wheat, in which much progress has 
been attained. This work has been conducted at a large number of 
stations, notably at the Cowra Station in New South Wales and the 
Werribec Central Research Station Farm in Victoria, and the various 
institutions referred to above. 
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Most of the laboratory work is directly attached to the State de- 
partments of ajrriculture at their several headquarters. A wide 
range of activity is under way. including studies of plant and animal 
diseases, insect pests, chemistry of soils and wheat, soil biology, and 
numerous other lines. 

At the outbreak of the war a Jui-gc ainomit of experimental work 
was in progress and sHb.st;int)al results were being obtained. At the 
.;ame time a feeling had been developing that (he lack of anv central 
organization was leading to some overlapping in the in\'e.stigutions 
undertaken by the several States, and that steps should be taken to 
secure greater coordination of elTort. This view had been expressed 
as early as 1911 by the Scottish .Vgricultural Commission, wliich. in 
response to an invitation from the .Vustralian (iovernment, spent sev- 
eral months in a survey of rural conditions and activities in .Vus- 
tralia. In the words of this commission, “it appeared to us thal a 
considerable amount of overlapping was going on; that, in general, 
there was a want of coordination and cooi)cration ; that the policy of 
allowing each State to attempt to attack the solution of each agricul- 
tural problem by itself was not the most economical. There are many 
problems which are eominon to the whole of .Vustralia. or to the 
greater part of it, and it wouhl appear that time aiiil money would 
be saved by placing some of tlie work of ixwarch in the hands of a 
Federal department.’' The difliculty was regarded as most serious in 
the study of animal diseases, the control of prickly pear, and similar 
large-scale undertakings. 

In 1916, apparently as a war measure, the Governor General of 
-kustralia appointed what i.s termed an “ advisory council of .seienee 
and industry” for the purpose of furnishing advice to the Govern- 
ment on questions relative to scientific research. An appropriation 
of $2.5,000 was subsequently made available for its use. This coimeil 
has functioned chiefly through an executive committee, of which the 
prime minister of the Commonwealth has been chairman and Prof. 
D. Orme Masson, of the University of Melbourne, deputy chairman. 
Several others prominent in agricultural science are. members of the 
committee, and a large share of its attention has been giien to prob- 
lems connected with agricultui-al research. 

The committee has collected information regarding the present 
status of experimental work in agriculture and the relations of the 
various agencies through which it is being conducted. Its acting 
secretary accompanied the prime minister in a visit of inquiry to 
North America and Great Britain, and subsequently published an 
interesting monograph on the organization of scientific re.search 
institutions in the United States. What is termed a “ science ab- 
stractor” was also appointed to summarize available data, prepare 
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bibliographies, and institute a Commonwealth catalogue of scientific 
periodicals. A register of research work in scientific and technical 
laboratories has already been prepared, and it is planned to supple- 
ment this with a similar register of the experimental work at the 
various Government farms. 

A number of special committees were also organized, with small 
grants of funds. Some of the committees have carried on actual 
experimental work, taking up such projects as the methods of extrac- 
tion of potash and aluminum from alunite, the tanning properties 
of certain Australian woods, the electrical sterilization of milk, and 
the means of transmission of the worm nodule parasite in cattle. 
Other committees were formed to review existing information and 
report as to the best lines of future investigation of such problems 
as tick control, combating of nodule disease in cattle, and the diminu- 
tion of losses to stored products by insect pests. Most of these ques- 
tions were found to be too large and complex for handling through 
a temporary organization or to necessitate action by the Federal 
Government in cooperation with the State authorities. A similar 
view was taken as to several other projects inquired into by the 
executive committee itself, such as the institution of a soil survey, 
the eradication of the prickly pear, and the encouragement of cotton 
and flax production. 

The principal recommendation of the advisory council has been 
foi' the immediate creation of a Commonwealth institute of science 
and industry. Under the plan proposed, this institute would be 
established by act of Parliament as a permanent institution. It 
would be organized purely for re.search activities and carefully dis- 
sociated from all routine control work. 

Among the functions suggested for the institute are the initiation 
of scientific researches in connection with the primary industries of 
the Commonwealth, the collection of industrial scientific informa- 
tion, and the establishment and maintenance of special national 
laboratories. The coordination and direction of scientific work in 
the various existing institutions, with a view to the prevention of 
undesirable overlapping of effort, is specifically proposed. The 
stimulation of scientific research through grants to institutions, co- 
operation with scientific societies, and assistance to educational 
authorities in advancing scientific teaching and the training of in- 
vestigators are also suggested. 

The “ primary industries ” referred to, of course, include crop rais- 
ing and animal husbandry, and it is evident that large attention 
would be given to their problems. A definite program is set forth 
for the initial years of operation which includes studies in plant 
genetics, plant pathology and insect pests, soil fertility and bio- 
chemistry, the breeding and feeding of live stock and the improve- 
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ment of dairy products, the control and eradication of animal dis- 
eases, economic biology, plant ntilization, the extension of cotton 
and flax growing, forestry, and the development of improved machin- 
ery. The establishment of special national laboratories is suggested 
for research in dry farming, control of animal pests and diseases, 
and utilization of forest products. 

The administration of the in.stitnte would be vested in three sal- 
aried directors, appointed by the governor general, one to be a busi- 
ness man with ability in organization, and the others chosen mainly 
for scientific attainments and experience. An advisory council repre- 
senting science and the principal industrie.s would also be selected 
for each State. The institute staff would be appointed by the 
governor general, upon recommendation of the directors. 

The general features of the organization and lines of work of this 
somewhat novel institute have been approved provisionally by the 
Commonwealth Government, b\it at the time of writing no notice 
of the formal adoption of the project has been received. The ad- 
visory council has been earnestly urging immediate action, as it has 
felt that its temporary organization was inadequate for the purpose 
in view. Moreover, several of the States have been anxious to under- 
take various scientific investigations which it was believed should 
be under the direction of a Commonwealth institution, and it was 
thought that the early commencement of the enterprise, in which 
great stress is laid upon the principle of cooperation between the 
institute and the States, would prove of much advantage. 

Further evidence of Australian interest in agricultural research 
is afforded by an account just received of the proceedings of a weeles 
conference on that subject, held at Melbourne in Novemt^er, 1917. 
This conference was called by the e.xecutive committee of the ad- 
visory council and was attended by representatives of the council, 
the State departments of agriculture, the various agricultural col- 
leges and universities, and others interested in agricultural science. 
Inasmuch as there exists in Australia no organization comparable to 
the Association of American Agricultural Colleges and Experiment 
Stations, the assembling of this conference was in itself a matter of 
some significance. 

The conference program consisted largely of the presentation of 
scientific papers similar in scope to those usually offered in the 
agriculture section of the Australian Association for the Advance- 
ment of Science, but having special reference to the status of research 
under the war conditions. .Several of the papers dealt with problems 
connected with cereal improvement, the acclimatization of plants, 
and studies of the native grasses and fodder plants, while others 
took up the tobacco., sugar, and fiber-plant industries, crops for 
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the production of power alcohol, and the utilisation of the phos- 
phate deposits of Australia. One entire session, however, was de- 
voted specifically to a general discussion of agricultural research, 
with addresses entitled, “ Some suggestions as to the Commonwealth 
Endowment of Agricultural Research,” by Prof. A. J. Perkins, 
director of agriculture in South Australia, and Agricultural Re- 
search and the Prevention of Overlapping, by Mr. R. D. Watt, 
professor of agriculture in the University of Sydney. These ad- 
dres.ses were followed by an extendefl discussion. 

The paper offered by Prof. Perkins advocated especially the 
development of research in the universities. These institutions, 
unlike the agricultural colleges, are not connected with the State 
departments of agriculture, and for various reasons apparently 
have not thus far been able to give much attention to agricultural 
research. Prof. Perkins’s plan contemplates the location of perma- 
nent agricultural research stations at these institutions, financed, if 
necessary, by Commonwealth appropriations. He announced that 
at one university, that at Adelaide, land has already been made 
available for the purpose and plans are under way for the com- 
mencement of operations by means of private contributions. He 
also favored the granting of financial assistance for approved 
experimental work by private individuals. 

The address of Prof. Watt likewise directed attention to the op- 
portunities for developing resetirch in agriculture at the universities, 
though he pointed out that the number of university students in 
agriculture is at present too small to warrant a sufficiently large 
staff for extensive deiehipment. He suggested the propriety of the 
private endowment of research scholarships and fellowships. 

The shortage of adequately trained research workers was referred 
to by several speakers as one of the principal obstacles in the way 
of extension of activities at the present time. The Australian agri- 
cultural colleges, while well attended, are designed primarily to 
turn out practical farmers, and, although five universities have been 
offering courses in agriculture for about 10 years, enrollment has 
always been small, and in recent years has been diminishing. This 
condition is attributed in part to the restricted field now open to 
the university graduates in agriculture. A resolution was adopted 
bv the conference, requesting the advisory council to bring the need 
of training more research workers- to the attention of the universities. 
In this connection it is of interest to note that the University of 
Melbourne has itself been making special inquiries along this line, 
and a committee has submitted a new degree course as a foundation 
training for prospective teachers and investigators. 

The question of the establishment of the proposed permanent in- 
stitute of science and industry was not directly presented to 
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inference nor was definite action taken concerning it. Eeference to 
, however, was made in various papers, and it is evident that the 
roject has received much consideration. Some apprehension wa.s e.x- 
res.sed against any procedure which might unduly centralize or 
officialize” research, while other speakers regarded tlie project as 
kely to prove extremely beneficial in several directions. Prof. 
I’att suggested as quite conceivable the eventual evolution of the 
jricultural activities of the, institute into something a])proximating 
Federal department of agriculture. Xumerons ^^0101^08 were 
lade to the organization of agricultural agencies in the United 
tales, and the conference adopted a recommendation reque.sting the 
irly appointment of a permanent agricultural representative from 
ustralia to this country to keep in touch with methods of work and 
milar matters. 

While it thus appears that there are some, difficulties to be con- 
-onted in the future development of agricultural research in Aus- 
■alia, it is likewise evident that the outlook for increased activity 
quite favorable. There seems to be general recognition of the 
ilue of research, especially under the present conditions, and a dis- 
osition to consider carefully means for its systematic encouragement, 
he adoption of plans and their development will doubtless be 
waited with interest by all who are concerned with the iiromotion 
t agricultural research, both in Australia and beyond its borders. 
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Physical chemistry of vital phenomena, J. P. McClendon (Princeton, Y. o.: 
Princeton Univ. Press, 1917, pp. V///+ 240 , pi. 1, firjs. Si).— This book com- 
prises a course of lectures and lalwratory work given to graduate and advanced 
medical students in the University of Minnesota. “The purpose of the bool; 
Is not to go far into physlc«il chemistry but to develop a tool for physiological 
research.” A discussion of the general principles of physical chemistry is fol- 
lowed by chapters on enzym action ; permeability of cells ; negative osmose anil 
the polarization of membranes In relation to the bioelectric phenomena, stimu- 
lation, absorption, and secretion; anesthesia and narcosis; cytolysis and disin- 
fection ; ameboid motion and tropisms, cell division, fertilization, and partheno- 
genesis; muscular contraction, oxidation, and heat and light production; and 
blood and other cell media. An extensive literature list Is appended. 

Chemistry In the service of man, A. Findlay (London: Longmans, (?recii 
rf Co., 1917, 2. €d., pp. XF/+272, pis. S, figs. 2,?).— The basis of this book Is a 
series of lectures delivered In 1915 the aim of which was to present In a non- 
technical form “ some account of what the science of chemistry, both in Its gen- 
eral principles and In its Industrial applications, has accomplished for tlie 
material well-being nnd uplifting of mankind.” In this, the second edition, ihc 
book remains essentially unchanged, but a new chapter on fermentation and 
enzym action has been added. 

Technical handbook of oils, fats, and waxes. — I, Chemical and general. 
P. J. Fbyer and F. E. Wkston (Cambridge, Enff.: Vnivcrsiiy Press, 1917, vol l 
pp. [A']+279, pis. 42 . figs. SS; rev. in Jour.iS^- Chem. /n-dws., 57 (lOlS), A‘o. 
1, p. 25 R; Analyst, 45 (19/8), No. 505, pp. 7^76).— This book was desigiie*! 
primarily to furnish a survey of the main facts relating to the chemistry and 
technology of oils, fats, and waxes of animal, vegetable, nnd mineral origin to 
meet the need of the technical worker, the works chemist, and students. It 
contains sections on the chemistry', testing and analysis, cla.ssification, and pro- 
duction and refinement of oils, fats, and waxes, and one on oleoresins and 
essential oils. A special feature Is the colored diagrams of the more important 
analytical determinations showing the limit of extreme variations and tbe 
average vaUie for each substaDce, 

It is stated that a companion volume on the methods used In the analysis of 
oils, fats, and waxes is in course of preparation. 

The oils in cherry pits, H. L Maxwell (Chcm. Nem, 117 (1918), No. SO^l 
pp. 122 - 124 , fig. i).-— Crushed dried cherry kernels were extracted with ether 
and the resulting oil examined for its physical and chemical properties. The 
kernels gave a yield of 37.6 per cent of a mixture of oils of the characteristic 
odor of almond oil. About 10 per cent of the oil solidified at a temperature of 
—5* C., the rest remaining liquid to about —20*. The larger fraction was 
found to have a specific gravity of from O.Q22 to 0.925 and a saponification num- 
ber of 276.8. These results and other characteristic tests show that the oil is 
essentially the same as almond oil. 

8 
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An extraction appjiratus is described ct^nsistiiig of two Ilasks connectcil l»y 
means of two siphon tubes, one extenciin^ to the bottom and the other just be- 
low the cork in each rtask. The flask In which the material to he extrncte<l is 
placet is also connected with a reflex I'ondonser. Holh flasks are half fllle«l 
with the solvent and the longer siphon tube is also filK'd. The flasks are then 
heatwl on water baths. The vaixjrized ether from the aecxmd flask passe.s 
through the short siphon and is oonden<<Hl in tlie reflux <*ondenaep. This In- 
creases the volume of ether in the first flask, thus starting the siphon which 
carries the ether and the dlssolvotl oil hack into the set'ond flask. The oj> 4 *ra- 
tion is continueii as long a.s necessary. The apparatus can he use<l with various 
.solvents and on different substances and is said to be very accurate anti eco- 
nomical in time and solvent. 

The oils of gourd seed (squash and pumpkin). A. Tut kij.k (Vii’ ,Un\ ct 
Rurair, H (1918), No. 12. pp. 20.i-20fi, fips. 3).— The coiii|»sition of the seeds 
of various members of the gourd family Is given, tog<*ther with the yielti and 
properties of the oil and oil cake derived from tliom. The author siigg»*sis the 
utilization of .sucii oils where iKfssiblc for the table and otherwise for lighting 
and lubricating purposes. 

The peanut (lufti. Colon. MorsciUe, Bui. Mat. Cnt.'tKeH, No. J/ (1918), 

pp. JS). — This publication contains <les{Tlptlons of tlm various lyiu's of ma- 
chino.s for shelling peanuts, and a French translation of Farmers* Jlullctln 751 
on peanut oil (?:. S. U., 3o, p. S06). Statistics are also given of the production 
and exportation from various countries of the oil of the co<‘omit. soy l)ean, 
olive, whale, and flax plant. Tables are indmleil showing the importation of 
fruits, seeds, and oils into SIars(*illc in 1010 and importations and exporta- 
tions in England for the .vears Ibla, 191G, anil 1017. 

The loganberry and the acid content of its juice, M. It. D.xroHTKu.s (Jour. 
hiduJi. and IJnoin, Chem., tO (1918), No. 1, p. 30).--T\hs continues the analysis 
of the loganberry previously noted (K. S. It.. p. 203), this paper giving tlie 
composition of the fresh wiiole berry and four additional analyses of the juice 
with special reference to its acid content. 

Tlie coinixwition of a sample taken from 14 lbs. of fresh ripe berries was 
found to be as follows; Total solid.s. 20.74 i)er cent; moisture, 71f20; cifric acid, 
(anhydrous). 1.52; Invert sugar, T.J.'i; sucrose, absent; protelii.s fN’XO.25). 
4.55; fat (ether extract), 0.013; crude fil>er, 1.38; and ash, 0.r>71 per cent. 

The citric acid was determined by tlie Kunz niodification of Stalire’s inelhod 
(E. S. It., 36, p. 415). the applicability of which to fruit juicc‘.s has been proved 
by Dunbar and Lepper.^ ^ 

Citric is the chief acid of the loganberry. Traces of tartaric and volatile 
acids are present. Idalic acid is ab«-ent. 

Methods of pure culture study, H. J. Conn et al. (Jour. Boot., 3 (1918), 
No. 2, pp. 118-128). — This is the preliminary report of the committee on the 
chart for identification of bacterial species and cojislsts of methods to be put 
Into provisional use for routine bacteriological work. Directions are given for 
the preparation of media, Invlgoration of cultures, and the study of the nior- 
phlogy, cultural chardcterlstics, and phy.slology of bacteria. A glos.sary of 
terms is appended. 

Colorimetric determination of reaction of bacteriologlc mediums and other 
fluids, G. D. Barnett and H. S. Chapman (Jour. Amer. Med. Asxoc., 70 (1918), 
No. 15, pp. 1062, 1063). — The authors describe a mctliod devised to determine 
fairly accurately hydrogen Ion concentration without the necessity of prepar- 

^Jotir. Assoc. Off. Agr. Chem., 2 (1917), No. 4, pp. 176-182. 

71620"— 18— 2 
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ing standard Bolutlona. The principle used Ig that of snperlmposlng the tiro 
extreme colors of the indicator as outlined by Clark and Lnbs (£. S. R., 37, p 
506) in determining the scMSlled half-transformatlon points of indicators. 
The method as outlined covers a range of hydrogen ion concentration from 
pH^ to pll*, using phenolsulphonaphthalein as Indicator. 

Autolysis of yeast and the influence of its proteolytic products on the 
growth of the yeast and of lactic acid microorganisms, P. Vansteenbekge 
[Ann. Inst. Pasteur, SI (1377), No. 12, pp. 607-650).— In this article ure dis- 
cussed the conditions necessary for yeast autolysis, as reported by other in- 
vestigators and determined experimentally by the author, and the nutritive 
value of the autolyzed yeast compared with the extract of nonautolyr.ed yeast, 

The optimum temperature for autolysis was found to be from 48 to 50* C. 
Indications of successful autolysis are the increase of acidity to a certain fixed 
degree and the crystalllzaWon of tyrosin in the extract. Yeast extract obtaino<1 
by simple boiling of fresh yeast in water contains only one-third of the total 
nitrogen of the yeast. Autolysis of the yeast for 23 hours at from 48 to 49“ 
transforms all of the nitrogen into soluble products not congvilable by heat and 
of much better quality than in the original yeast. The extract of autolyzed 
yeast is more nutritive for the yeast and lactic acid organisms than that 
obtained by simple boiling. The nutritive value may l>e attributed to a mixture 
of proteolytic products among which peptone plays the most important part, 
Small quantities of a series of substances, Including leuclu, asparagin, and 
tyrosin, exert, independently of peptone, a favorable influence on yeast and on 
the lactic add organisms. In a more concentrated form, these amino aciih 
exert a harmful effect upon the growth of yeast. The value of mnlt extrad 
may al.^jo be attributed to the presence of a series of proteolytic products 
analogous to those in autolyzed yeast. 

What are enzyms? B. Horowitz (.Sci. Mo., 6 {391 S ), No. S, pp. 253-259).— 
This is a popular historical sumraarj' of Investigations on enzyms. 

Organic nitrogenous compounds in peat soils. — III, The nitrogen distribu- 
tion in peat from different depths, C. S. Robinson and K. .J, Mii.i-er (.Ific/M' 
pan Stn. Tech. Pul. S5 (/9/7), pp. 3-29, fips. 9 ). — Investigations are descril) 0 (l 
dealing with the application of some of tlie methods of protein analysis to ji 
study of the nitrogenous compounds In peat soil, based upon previous investi 
gallons made at. this station (E. S. R., 25, p. 623) which, together with simllDi 
work done elsewhere, arc thought to have demonstrated the protein origin ni 
urganic nitrogenous materials in soils. The present work has to do priinarilj 
with a study of the variation in n'^rogeu partition in peat with depth or agi 
and state of deoompo.sition ; with a comparison of its composition with that ol 
pure proteins; and with a determination of the possible relationship betweci 
c’lieiiilcal composition, us determined by the above mentioned inetlwls of nnaly 
sis, and nitrogen availability as determined by the alkaline permanganal* 
method. Considerable analytical data are presented in tabular form, illustrate! 
by graphs, and fully discussed, and form the basis for the following concln 
sions : 

"There is no regularity in the variation of total nitrogen and ash content; 
with the depth of the deposit, the fluctuations being determined rather by tin 
conditions of formation and the composition of the peat-forming vegetation 
The amounts of the larger groups determined by the Van Slyke method do nn 
consistently show a regular increase or decrease with depth and, where tin 
botanical composition of the peat-forming plants was approximate^' constant 
they showed no variations In quantity above those ascrlbable to experiments 
errors in their determination. It follows that the organic nitrogenous materia 
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s extremely resistant to decomposition under the conditions In n pent deposit 
ind It must be regarded as a possibility that the constitution of some of the 
wmponents of some of the groups, notably those Included under add nmlds, 
lifters radically from those usually attributed to these compounds. In com- 
parison with ordinary proteins, peat contains a larger percentage of add amid 
ind humln nitrogen and a smaller amonnt of basic and nonhasic nitrogenous 
compounds. The available nitrogen as determined by the alkaline perman- 
tanate method did not show any regular variation with the depth of the de- 
posit. In quantity It somewhat exceeded the acid nmid nitrogen with which 
t seems to give slight Indlcitlons of being associated. Owing, however, to the 
ack of any distinctive form In the curves no certain relationship could be 
lemonstratcfl.” 

The freezing point oKthod as a new means of studying velocity of reaction 
retween soils and chemical agents and behavior of equilibrium, G. .1. Houvoii- 
)Oue and W. A. Lavdeman (Uichigan Sla. Tech. Bill. XI (1911), pp. ,I2).~In 
his Investigation the freezing point method has been used to study the velocity 
if the reaction between soils and chemical agents, such as snlts, mills, and 
«scs, and the behavior of the equilibrium. The apparatus employed was the 
;nme as that used in Investigations previously notetl (K. S. It., Ikk, p. Ifi). q'he 
irocedure consisted of ndxing soils and reagents together and determining at 
ince and at various intervals the freezing point lowering, from tliese ilepres- 
iloiis the velocity of reaction and behavior of equilibrium were ascertained. 
Dhe results are summarized as follows: 

“ The velocity of the reaction between mineral soils ami mineral and orgiiidc 
alts Is extremely rapid If not almostt Instantaneous, and the equlllhrlnin iit- 
alned remains constant for a long time. Thus, the depregslon Is nlicady con- 
tant Itefore 4 minutes have elai»;ed and continties to remain constant for a 
erlod of 60 days and even 100 days In some ca.scs. 

“Tile reaction between various soils anil add phosphate salts Is also very 
apid at the beginning, but the equilibrium does not remain stallnnary In all nf 
he soils. Thus, the freezing point lowering is iilrcady constant before tlio 
xpiratlon of 4 minutes and continues to remain constniit for tlie next 20 min- 
ites during which It Is studied, and then begins to decrease In nil the soils ex- 
ept the sand and peat. 

“The beliavior of the equlllhrlum In pent trcatml with the varlon.s salts Is 
Iiniewhat different from that of the mineral .soils treated with the same salts, 
a the peat the depression of the acid phosphate snlts reniaincd constant while 
liat of the nitrates and .'tcetate.s decreascil. 

"The behavior of the reaction between the different soils nnd illfTercnt acids 
• entirely different. Any one add acts entirely differently upon tlie various 
oils and cotiversely, any one .soil is acted upon entirely differently by the vn- 
ions acids. On the whole, however, the data show that the Initial velocity 
f the reaction is very rapid and that the Initial equilibrium remains constant 
or nt least 25 minutes in all the soils. Then this equilibrium begins to change 
1 some of the soils while It remains constant in others. 

“The initial velocity of the reaction between bases Is also extremely rapid 
ad the equlllbrinm attained remains constant for ii long time In all the bases 
xcept in the Ca(OH)i. In this ca.se the equilibrium changes In some of the 
ails while It remnlns stationary In others." 

An accurate loss-on-ignition method for the determination of organic 
Latter in soils, J. B. Ratheb (Arkaneat Sla. Bui. HO (1911), pp. ,5-16, fliis. 
).— The ba.sis of the method described Is the fact that the minerals in the 
>11 which interfere with the accuracy of the loss-on-lgnltlon method for the 
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determination of organic matter can be removed by successive digestions with 
a 1 per cent acid solution containing 0.5 per cent each of hydrochloric and 
hydrofluoric aclda without decomposing or dissolving more than a slight amount 
of organic matter. The proce<lure is as follows : 

A 1 gm. sample is digested twice with 50 cc. of water for five minutes on a 
boiling water bath or at 85® C. and decanted through a Gooch crucible, using 
suction. The extract is transferred to beakers and concentrated to a few cubic 
centimeters. The residue is digested six times with 10 cc. of 2.5 per cent hydro- 
chloric ackl, 10 cc. of 2.5 per cent hj'drofluoric add. and 30 cc. of water. After 
washing with water, the re.sidue Is transferred to a small dish and the cm i 
ceutrated water extract a«ldod. After drying to constant weight at 100®, th« ' 
rv'sidwe. is ignited and the total organic, matter caiciiYated from loss on \gn\t\oi\. 
A more rapid and In most ca.^.s quite as satisfactory method omits the water 
oxtrficihu, d/sregard/ng the possible wnter-soluble organic mutter iu the soil 
since duplicate analyses have shown that, except iu the case of some soils ver.i 
rich in organic matter, the results In both methods are practically the same. 

The investigation includes results of examination of the effect of the add 
reagent on hydrated and iinbydrated minerals, on the mineral matter In dif- 
ferent kinds of soil, on the loss on ignition and on the organic carbon in the 
soil. A table Is given of the analyses of 25 varieties of soils for organic matter 
by the two methods outlined above and by the older organic carbon and loss- 
on-ignition methods. 

Tlie author believes " that the method for the determination of organic mat- 
ter outlined In this paper eliminates the errors in tlie loss-ondgnition method 
due to hydrated raineral.s and carlxnmtes and probably to unoxidized minerals, 
nud timt It Is superior to tlie organic carbon method for the determination oi 
organic matter in soils.” 

The volumetric determination of sulphates in water extracts of soils, 
A. W. CHRtsTiK and .1. C. Marti.n {Soil Sci., 4 -Vo. 6, pp. 

The volumetric inetliod for the estimation of small amounts of sulphate in the 
urine by titration of the precipitated benzidin sulphate with potassium perman- 
ganate, as described by Uaiziss and Dubin (K. S. R., 33. p. 415), has been 
adapted by t'.ie authors at the California Experiment Station to the determina- 
tion of sniall amounts of water-soluble sulphates in soil. In the final titration 
N 

^ potassium permanganate Is used, 1 cc. of which is calculated to equiil 

0.15 mg. SO*. Care should be taken in the washing of the precipitate, as if 
less than 15 cc. of wash water is used high results are obtained, indicating 
that Uie excess reagent has not lieen entirely removed, while with more than 
20 cc. low results are obtained, due to the slight ssolubility of benzidin sulphate. 

The accuracy of the method Ims been tested with sulphate solutions of known 
concentration and with a typical 1:5 soil extract. The method has an average 
error of 3 per cent and is believed to be superior to colorimetric or nephelo- 
metric methods, especially for small amounts of sulphate. 

A study of the De Roode method for the determination of potash in fer- 
tilizer materials, T. E. Keitt and H. E. Shiyeb (Jour. Indus, and Engin- 
Chem., 10 (1918), No. 3, pp. 210-22^; abs. in Chem. Abs., 12 (1918), No. 10, pp- 
1095, 1096).— The author reports results obtained at the South Carolina Ex- 
periment Station for the determination of potasti In fertilizer materials by tbe 
method proposed by De Roode (E. S. R.. 6, p. 867) aud later by Moore (E. S. K - 
10, p. 408), The method, which is applicable to all commercial fertilizers, in- 
cluding- salts, is described in detail, and analyses are reported of samples of 
commercial fertilizers and various synthetic solutions of known composition 
by the modified De Roode and the oflBcial Lindo-Gladding method. 
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Some of the advantages of the iiiodilled De Uoode nietliod are ease and 
apldity of manipulation and a higher degree of aivuraey due to the elimination 
i Incineration, precipitation, nitration, and prolonged evaporation. By avold- 
Dg ignition, imrcelain dlshe.s may he used Instead of platinum. 

The precipitation of phosphoric acid as ammonium phosphomolybdate: A 
ractical determination of phosphoric acid by a simple nitroraetrlc raeas- 
jement, J, Clakens (Coiiipt. Bend, Arad. Sd. (Purij], tee (/PIS), ,Vo. tf, pp. 
SP-2ff2).— The autlior has proved that the precipitate obtained by the action 
f the molybdlc reagent under the usual conditions is insoluble In distilled 
fater. 

I Nitric acid, 1 part in iOU, dissolves ttrst from Ihe preeipitiite a very small 
Bortion of phosjjlioric acid easily determined, and atso a larger more Inijan-rant 
fraction not coutliiniug /ihosplinrlc acid but uliirli is a true iiniiiionhiiii uitro- 
BOlylalate. Tbe reinaiidng precipitate l.s a ni/.v(nre of diaimnonhini and trl- 
imnionluin pliosphoruo!ylalate.s in proportions dtiiendlng on the concentnitlon 
if ammonium salts in the precipitating liquids. 

By increasing tlie proimrtion of auimuiiium salts In the precipitating ll(|iilds 
y addition of amiuoninni nitrate, idtrie acid is replaced progressively by an- 
Qoniuni nitrate until tlie amount of uimnonla existing In tlie prcclpltnte Is tlie 
ame ns If all the pho.si)lioric acid laid bcien precipitutisl as trinmmoniuin plais- 
ihate. The amount of ammonium nitrate to be used should he from l.i to 20 
tn. of the salt for 100 cc. of the molybdlc reagent. Tlie detenniiiatlon of 
ihosphorle acid becomes then a determination of aimnoida, whlcli can he 
irouglit about by any nitroraetrlc nietliod after dissolving the precipitate In 
ctnsslum hydroiid. 

Compilation of recommended methods for the physical and chemical ex- 
mination of water and sewage, A. V. DeL.vpobte (.dim. Upt. Prui\ ltd. llratth 
mtario, S5 (1916), pp. H7-Ii9 ). — The methods outlined are those employed 
t the experimental station of the Provincial Board of Health of Ontario 
Jitl are similar to the standard methods of water analysis of the Ainorlcnn 
'ubllc Health Association. Exceptions are the use of an alkaline methyl 
range solution as a permanent standard for ammonia Instead of tjie platinum 
obalt standard and, as a permanent standard for nitrites, ii solution of fuclailii 
a which Is added a litlo copper sulphate solution. In e.stimatJng nitrates by 
He phenol sulphonic method in samples of high chlorln content, sufficient stnnd- 
rd sodium chlorld solution is added to the standard to make the chlorln 
antent the same as la the sample and thus render unnecessary the pretlpi- 
ation of chlorln In the solution. 

Deterioration in asparagus, K. G. Bittino (iVnt. Canneri Attoc. Hut. 11 
1917), pp. 18, pla. 5).— The histological changes taking place In cut asparagus 
nder different conditions of temperature, length of standing, etc,, were deter- 
ilneil by the Increase la llgnlflcatlon observed In transverse sections stained 
’1th safranln. Tests were also made for tannin and conl/erln In view of the 
evelopment of a bitter principle coincident with the toughening. 

The experiments reported indicate that In order to retain the tenderness and 
ellcate flavor of freshly cut asparagus the stalks should be canned within 
t hours after cutting. If It Is necessary to hold them for a longer period 
ley should be kept at as low a temperature as pos.slble and the large stalks 
raped deep enough to remove the zone of bast fibers which is the material 
lent in the toughening. 

The direct or Breed method lor counting bacteria In tomato catsup, pulp, 
paste, Chablotte Vincent (Jour. Bact., S (ISIS), No. i, pp, JSS-fgJ).— The 
rect method of counting bacteria devised by Breed (E. S. R., 26. p. 274) was 
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(•oiiipared with the standard Zeis* blood counter method as described by 
Howard (E. S. R., 24, p. 613). The direct count was found to give much larger 
numbers of bacteria than the Zeiss method, the advantages being that a bacillus 
can always be distinguished from micrococd or inert material and that micro- 
cocci can be counted, as they are easily stained and recognized In this method. 

The nature of the Inoslt phosphoric adds of some important feeding ma- 
terials, J. B. ItATHEK (drlKMiao* Sta. Bui. JS8 (1917), pp. S-16; Jour. Amer. 
Chem. Soc., -jO (1918), No. 5, pp. 523^36).— The author has continued his study 
of the nature of the Inoslt phosphoric acids in feeding materials by an exauii 
nation of wheat bran, corn, Kafir corn, oats, rice bran, and rice polish. The 
method of preparation previously noted (E. S. R., 37, p. 502) was used In all 
cases and was checked In the case of wheat bran by the method of Anderson 
(E. S. R., 33, p. 11). 

The results indicate that the principal phosphoric acid In all the materials 
studied la Inoslt pentaphosphoric acid of the composition C,Hi(OH) (HiPO,),. 
Determined quantitatively by the author’s method, previously notetl (E. S. K., 
38, p, 11), this add was found to be from T.'i to 95 per cent of the acid-soluble 
phosphorus, while the inorganic phosphorus was from 3 to 18 per cent, leaving 
from 0 to 13 per cent to be accounted for In other forms. While the presence 
of other Inoslt phosphoric acids is not excluded by this work, the author con- 
cludes that they can not be present in amounts much exceeding 10 per cent of 
the total acid-soluble phosphorus. 

Note on the colloid chemistry of Fehling’s sugar test, M. H. Fischee and 
Makian 0. HooKEa {Jour. Lab. and Clin, ilei., S (1918), No. 6, pp. 368-373,, pi. 
1, lips. 3).— The variations In color of the precipitate formed with Fehllng’s 
solution and reducing materials are explained from the point of view of colloid 
chemistry. A microscopic examination of drops taken at Intervals from a 
mixture of Fehllng’s solution and dextrose shows that, as the solution becomes 
more opaque and undergoes successive color changes from blue-green to red. 
the actively motile particles which are first noted gradually increase in size. 
These observations show that “ the different colors observed In the reduction 
of Fehllng’s solution by dextrose (or other reducing substances) are nothlug 
more than color changes coincident with a gradual Increase in the size of 
copper oxld particles." The formation of Intermediate colloidal substances Is 
due to several factors among which are (1) too high a concentration of the 
reducing substance, resulting In the exhaustion of the copper salt while the 
copper oxld particles are stUl small, (2) the presence of various protective 
colloids which tend to stabilize the reduced copper oxld, (3) the stabilizing 
action of the Intermediate products formed by the action of the alkali of 
Fehling’s solution on the reducing substance when the latter Is present In large 
amounts, and (4) too high a temperature giving less time for the formation 
of particles of the size characteristic of the red precipitate. 

Contribution to the analysis of milk.— I, Determination of fat and casein 
without centrifugation ; H, Agreement of the ratio casein ; fat for the detec- 
tion of skimming, F. Repiton {Ann. CMm. Analyt., 23 (1918), No. 1, pp. 
11 - 15 ).— The following method for the analysis of milk is described; 

By means of a copper-potassiiun hydroxld solution the casein of the milk Is 
precipitated together with all the fat and some of the mineral salts. The 
precipitate, washed with dilute alcohol. Is dried at 100 C. for four hours and 
weighed. This gives the weight of fat, casein, and mineral matter. The pre- 
cipitate Is then ashed and the amouat of mineral matter calculated. The fat 
is determined by drying a 10 ce. sample of the milk with 5 gm. of sea sand and 
dissolving the fat with ether. The percentage of casein Is calculated by dlt 
ference. 
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The ratio casein: fat, as deterniiuwl from a large mimber of analyses of 
lilk, gives a maximum result of 0.5^ for a pure unskiiuiutHl milk. Wlienever 
his figure is exceeiletl it doemcHl certain Uxat other investigations would con- 
irm tlie conclusion that the lulik hud been skimmed. 

Determination of fatty acids in butter fat: I. E. R. Holij^nd and J. P. 
!ucKt,EY, JK. {Jour. Atjr. Re&earcK [V. S.], 12 (1918), Xo. 11, pp. 719-182, Jiffn. 
). — Continuing the work at the Massjudiusetts Exi^erhiient Sttitlon on Inilter 
ut, previously noted (E. S. U., 35, p. Ill), the authors liave devised a methoil 
or the determination of five of the fatty acids in butter by illrect esteriftcft- 
ion of butter fat with consequent fractioimtl<m of the resulting esters. 'I'he 
aethocl is as follows : 

lu a liter flask are placed 150 gm, of filtereil fat, together with 4tH) cc. of 
iloohol previously charged with 8 gm. of dry hydroelilorlc acid, or 4 ce. of con- 
entrated sulphuric acid, and about 25 gla.ss beads. The flask la coniuvttMl 
vlth a reflux condenser and the mixture boiled for 24 hours on a wire gauze, 
riie contents of the flask arc then cooletl, and. after addition of 5U w. of ether 
lik) 150 gra. of magnesium ehlorhl. transferre<l to a liter separnt«>ry funnel and 
dloweil to stand until a clear separation is secured. After the lower alcohol 
ayer is draw’ii off, the esters arc carefully shaken several Uuk^ with from 25 
0 50 cc, of ether and 50 cc, of an alcoholic solution of magne-sium chlcu’id and 
inally filtered into a 5(KJ <*c. (listlUatlon flask. Tlie filter is extracted with 
‘ther which is run Into the flask containing the alcohol layer and washings from 
.he esters, and tiie process of separation and extraction Is repeutcsl to recover 
my^ occluded esters wliich are then combined with the original extract. 

The distillation flask is conuected with a 12 in. Liebig condenser and heated 
,11 a baih of superheated valve oil. Tlie exposed portion of the flask should be 
xivered with asbestos paper and tlie condenser filled with cold water which 
iliouhl not be allowed to circulate. The ilistillate belween 8.5 and 365^ 0. is 
.•ollected, combined with the distillate from a second ix>rlion of butter fat 
reated in tlic same way. and subjected to fractional distillation. The requireil 
temi>eratur€ range of every fraction mu.st lie accurately established l>y 
analyses with tlie apparatus used. The fractions are collected In tureil flasks, 
weighed, and the saponification and lodln numbers determined as rapidly as 
[)ossIble, Prom these data the iiercentage and weight of the different esters 
In the fractions and of the corresponding acids may be determined, A table 
is included giving the necessary data for these calculations. 

Analytical data are given of the application of the method to a sample of 
ilry filtered butter fat churned from sweet cream. 

Distinguishing manila from all other hard ” rope fibers, C. E. Swktt 
{Jour. Indus. a}id Engin. Chein., 10 {1918}, Xo. S, p. 22^). — The method em- 
ployed consists In treating the sample with a solution of bleaching powder 
acidulated witli acetic acid and Uieu with ammonia. The manila fibers take a 
russet-brown color while all other fibers turn cherry-red. The difference be- 
tween the red and brown Is most evident at the end of three or four minutes 
after fuming with ammonia. With practice it is possible to estimate the manila 
content of a rope to a single fiber. 

Maple products, A. T. Chakbon (Rpt. Min. Agr. Prov. Quebec, 1917, pp. 
I9~8t ). — Analytical results are reportwl showing the danger of overconcen- 
tration of maple sirup to the point of the crystallization of some of the .sugar, 
thereby reducing the amount of sirup and leading to the suspicion that the 
product had been adulterated with cane ||igar. The samples under suspicion, 
while pure according to the legal standards, had a water content of less than 
^ per cent, showing that the concentration bad been pushed too far. 
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Analyses of suspecteO samples of maple sugar showed figures for total ash 
and lead number below the legal Unilt. The su^estion is made that this Is a 
result of repeated crystallization of the firodnet whereby a large amount of the 
pectin Is removed from the sirup. Extreme purification of maple sugar de- 
prives it of its special characteristics and prevents its being placed on the 
market as a pure maple product 

The influence of reducing sugars in the sugar-cane sap on the clariflca- 
tlon of the juice In the carbonitation process for the manufacture of white 
sugar in Java, H. A. C. van deb Jact {Chem. Weekbl., 15 (1918), No. 8. pp. 
228-2^2 ). — The fact that sugar cane which is used for the manufacture of 
sugar in Java contains varying amounts of reducing sugars, while beet sugar 
is almost glucose-free, is emphasized In a discussion of the De Haan carbouliu- 
tion process and the Harloff acid thln-juice proc*ess as practiced in Java. 
comparison of the double carbonitation processes as used in Europe and in 
Java is given in tabular form. 

The evaporation of prunes, 0 I. T.kwis, P. It. BnowN, and A. F. Baiisj* 
[Ortifon Sta. liul. 1^5 {1917), pp. 36. fign. 28), — This imbllcatiou was issuetl in 
the Interests of the standardization of prunes. Methods of harvesting, pre 
paring, and evaporating the fruit are discussed and detailed descriptions given, 
illustrated by diagrams and photographs, of various types of evaporators. 

Tables are given showing the effect of climatic conditions and drying time 
on the weight of the fruit. From Investigations extending over a number of 
years the authors find that there is a los.s ranging from 5 to 9 per cent in Ibe 
drying percentage due to unfavorable weather conditions, particularly molsQiro. 
The proper moisture content of evaporated prunes is estimated at from 17 to IS 
per cent. Data collected over a period of two years show that there is very 
little change in the drying perc'entage until the drying time becomes abnor- 
mally long, but that there is a marked difference in appearance, texture, and 
flavor of the fruit. These seem to be l>etter when the drying time is relatively 
short. 

Apple flakes, W. P. J.\mes {Illinois Sta. Circ. 213 {1918), pp. 8, figs. 2).~ 
This publication describes a new form of dried apple which is recommended ns 
an army food. The product is preparwl by peeling the entire apple with an 
ordinary apple peeler, luixiug the prepared apple tissue with dry sugar in the 
proportions of 2 gra. of sugar to 10 gm. of apv>le tissue, and drying from 11 
to 14 hours under mechanical conditions coiTeti|>ondlDg to those used in com- 
merciai drying. The resulting product can be ])acked in boxes as it comes 
from the drier or concentrated by powdering or compressing into small cop- 
sules, or made iato a cake coated with powdered sugar and wrapped in tin-foil, 

The advantages of the product are (1) the nioi.-^ture content is low, which 
insures long keeplog; (2) the physical structure of the tissues is such that the 
product can absorb water readily up to the original content; (3) the coloring 
Is controlled without bleaching the tissues; (4) the flavor, sugar, acid, and 
probably the original food constituents are not appreciably affected; (5) the 
use of sugar gives an additional food value to the product; (6) the expen?^ 
of production should be less than thafof the sulphur-dried apple; and (7) the 
cost of transportation is reduced to the minimum. It is estimated that 25 tons 
of fresh apples would make approximately 2| tons of dried product 

METEOKOLOQY. 

Climate, R, DeC. Wakd Norland London: Q. P. Puttiam’s Sons, 
t. ed., rev., pp. Xy-|-88l3, figs. .?4). — ^This is a second revised edition of a book 
previously noted (E. S. R., 20, p. 812). In a prefatory note the author states 
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mt in thiR edition he has mnde " some revision of the chapters on Tlu' Ohar- 
L'teristk's of the Polnr Zones nml on Changes of Olimate, In order ihut these 
objects may be more accurately prese^twj In Uie light of recent investigations, 
few other changes have also been made and all errors which o<curreil in the 
rst edition have been correctwl.” 

The diurnal variation of wind with height. L. Dunoykr and G. IIkhovi. 
Compt. Rend. Acad, Sci. [Pari*], 1$5 (/WT). .Vo. :iG. pp. 1068-1071; abn. m 
I I. Sfcl. A — Pliin., 21 (1918), A'o. 2^.?, p. 100). — *' Uosults of observations 
itii pilot balloons In France carried out at all hours of the day and night show 
mt at heights of frotn 2(K) to 800 meters the diunial variation of wiml ve- 
icity shows a pronounced niaslmuni during the iilglit. eKpivially when the 
irface wind is light tmd coming from the east. Tlie effect Is inn.slted by the 
itiuence of depressions, and it is therefore not well shown with \vi?sterly 
iiids.” 

On the relation between barometric pressure and the water level in a 
ell at Kew Observatory, Richmond. K. (1. BiLii.xii (fVoc. Roy. ^'oc. [Kon- 
5a], Srr. .-I, 94 (1918), A’o. 658, pp. 165-18J, figs, 4; oba. in Set. Stri. 

— Rhys., 21 (1913), A’o. 243, pp. 100, 101). — Observations are rccordwl which 
lowed that *'(1) at all seasems of the year the water level Is sensitive to 
langes of pressure, a rise of the barometer being assoeluted with a fall of 
ater level and vice versa, (2) within certain limits the change of level Is pro* 
^rtional to the change of pressure producing it, (3) the magnitude of ihe 
mnge of level produced by a given change of pressure Increases rapidly as 
le. subsoil water level rises, and <4) there Is no appreciable lag in the re- 
jonse of the water level to clumges of pressure.” A possible ex))lnimtion of 
le facts observed is suggested. 

The divining rod, D. V.vn Giuk (Scot. Jour. Agr., I (19!8), .Vo. 2. p. 219).— 
he results are reported of tests to which four diviners were subjected by tho 
iX'lety of Natural Sciences of Wagenlngeii, Holland, as follows: ID Traciiig 
iiderground streams and controlling their courses in a given urea and (2) 
eterinliilng whether underground conduits were full of water or dry. The 
jsults Indicated that any ariparent success of the diviners was due to suivjr- 
rial control and their observation and previous knowUxIge of the ground. Jn 
le search for predetermined water currents, correct answers were obtained 
i 23 cases and Incorrect In 25. 

Climatological data for the United States by sections (17. S. Dept. Agr„ 
'cather Bur. Climat. Data, 4 (1917), Nos. 11. pp. 229, pis. 3. figs. S; 12, pp. 
i2. pUs. S, Jigs. -i). — These volumes cmitain brief summaries and rlctailcil tabu- 
ir statements of climatological data for each State for November and De- 
unber, 1917, respectively. 

Meteorological records for 1916 (Veto York State Sta. Rpt, 1916, pt. 1, pp. 
^6-306 ). — Tables are given showing triduily readings at Geneva, N. Y., of 
:andurd air thermometers for euoli month of the year; dally readings of 
laximum and minimum thermometers at 5 p. m. for each month of the year; 
monthly summary of maximum, minimum, and standard thermometer rea<l- 
iga for the year; monthly and yearly maximum aud minimum temiieratures 
*om 1883 to 1916, Inclusive; average monthly and yearly temperatures since 
^2; and rainfall by months since 1882, 

Meteorological records for the years 1915 and 1916, H. L. Prick (VtrfiftHMi 
ta. Hpts. 1915-16. pp. 209-213).— Tables are given which show tridaily rcad- 
‘gs of air temperature at Blacksburg, Van during 1915 and 1016, as well ns ii 
lonthly summary of observations on temperature, precipitation, winds, and 
ioudlness at this place during the same period. 



18 


EXPERIMENT STATION RECORD. 


IVol. 3s 


Bainfall distribution over Prance, A. Angot (Rev. in Synum** Met. Mag., 
(iSig). No. 621 PP- ^S6, 157; aba. In Nature [Ltmdon], 101 (1918), No. 2527, 
p. 95 ). — **Thls Ih the first portion of a contempluted large investigation i&to 
the rainfall distribution over France, and deals with the regime over the north- 
west Provinces. , . . The variability of rainfall based on records for sixteen 
stations in France, and adjacent countries during the second half of labt 
century is discussed, from which It Is shown that the departures of Individual 
years from the normal are In accordance with the theory of probabilities. 
list of the stations arranged in river basins Is given by departments, along 
with the altitude and tbe period of observation. Monthly isohyetals are drawn 
at interval.s of 10 mm. up to 100 mm., but at 1^ mm. and 150 mm. thereafter, 
while on the annual map.s the Intervals extend to 100 miu. A summary of the 
leading features governing the ralofaU distribution is given for each month 
and for the year.” 

SOILS— FEBTIUZERS. 

Classification and measurement of the different forms of water in the soil 
by means of the dilatometer method, G. J. Bouvorcos (Michigan Sta. Tevh. 
Bui. S6 (1917), pp. 48, fiffs. 5). — In a contiDuation of work previously notiHi 
(E. S. R., 36, p. 719), the author presents additional data obtained by the 
dilatometer method on the condition in which moisture exists In the soil and 
Its classification Into free, capillary-absorbed, and combined, and describes tht 
final form of the apparatus adopted and the procedure followed. The studies 
were directly and primarily suggested by work conducted by the author and 
McCool on the freezing-point lowering of soils (E. S. K., 38, p. 16). The re- 
sults of the examloatloa of 73 agricultural soils, varying widely in nature und 
distribution, are reported showing the amount of water that failed to freeze 
under different moisture conditions and temperature treatments. In addition, 
certain miscellaneous materials were employed, including peut, muck, silica, 
lampblack, animal charcoal, quartz sand, and burnt clay, and observations were 
also made on the effect of salts (normal and tentli-uormal sodium cblorid, cal- 
cium chlorid, sodium niti'ate, calcium nitrate, potassium ehlorld, calcium pbos- 
plmce, aud ammonium sulphate) upon the amount of water that failed to 
freeze. The investigations may be summarized as follows; 

** For classifying tbe moislurc into the various forms the following principle 
is followed: All tbe water in tbe soil that freezes at or slightly below 0° is 
considered free water because pure water in mass is known to freeze at thi$ 
temperature. Ail the water that freezes from this temperature down to —78° 
C. is regarded as capillary-adsorbed water, while all the water that falls tc 
freeze is considered as combined water. 

” The procedure of the method consists of mixing soil and water in the bulb 
of the dilatometer in certain proportions (25 grains of air-dry soil and 5 or 10 
cc. of water), filling the dilatometer with llgroln, care being taken to expel as 
much air from the soil as possible, and then cooling tbe soil to tbe desired teiU' 
perature. For determining the free water the soil is supercooled only once to 
the temperature of — for determining the capillary-adsorbed water the 
soil is frozen and thawed several times and then supercooled to — 4” and also 
cooled in tbe temperature of —78* The combined water is (Stained by tbe 
difference,” 

In soils supercooled only once to the temperature of — 1.5* the amount of 
water which failed to freeze varied from 0 cc. in quartz sand to about 4.25 cc. 
in some clays, or from 0 to 85 per cent on tbe basis of the amount of water 
added, or from 0 to 21.88 per cent on the absolute dry basis. As a general rule 
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Increased from the coars^textiired or noncolloldal to the fine-toxturiMl or 
loNIttl classes of soli. In soils frozen and Ihawinl sevenil times and limilly 
lercooled to — 4“ and also coole<l In — 7S® the amount of wiiler which fallcHl 
freeze varied from 0 cc. in quartz sand to alnuit 2 oc. In stane clays, or from 
) 40 per cent of the amount of water added, or from 0 to 12.5 per cent on the 
olute dry basis. It also increased from the w.irse-textured to the line, 
tured classes of soil. “The re.sults at thest> teuiivnuurcs are the snme as 
se at the temperature of — 1.5* with two (in|M>rtant exceptions: First, the 
oont of water which failed to freeze at Ihe toiiiiK*ralure of — I* and — 78“ 
co^iderably smaller than that at the temin^rature of —1.5. . . . Second, 
relative amounts of water which refused to fr(H*ze at the two sets of tein- 
atures are not the snme in the various sidls.” In artificial snhstnncfs the 
aunt of water that failed to freeze varieil from 0 per cent In iiunrtz sainl 
> per cent in lampblack, to 32 per cent In silica, and to 00 jH.‘r cent in peat, 
the absolute dry basis. 

When the amount of water which fixx'zes ami (hM's not freeze iit the various 
jperatures Is classified into free, capillary juIs«h*Ik^1, and <‘onihined, l)y the 
thud described, it is found tliat the water in the soil 4loes exist in these forms 
I tliat the amount of these forms varies treinemlonsly in the various soils.” 
the sands and fine saudy loams the free water pre<lomiuales, nmounlin}; in 
le cases to about 95 per cent of the total water present, and the other 5 per 
t consisting as a rule of combined water, capillary-uilsorbe<i water apparently 
being present in these cias.'ses of f^i\. In the loams aD<l silt loams the free 
1 combined water predominates, capniury-ad.sorbe<l water being present in 
amounts. In some of the heavy Imuns all three forms were about (H)ua)Iy 
tributed. In clay loams, humus' lounis, and clay, combined water iiredoinl* 
ed, followed by capiUary.adsorbed and free. ‘‘Although the oinoimt of free 
ter tends to decrease and the nmouht of the caplllary-adsorbod and combined 
ter tends to increase correspondingly as tlio soils ascend from I lie simple 
1 noncolloldal to the complex and colloidal classes there are many excep* 
ns to this rule. 

The amount of water wliich falls to freeze is not InJluonccHl by the moisture 
itent present If the. soils are frozen and thawed sev»*ral times before the final 
ermination is made. If the deterrnlimtion Is made at the first freezing then 
amount of water which falls to freeze i.s much greater at the low than at 
high moisture content. This is true, however, only in the fine-textured or 
ioldal and not In the coarse-textured or uoncolloidal types of soil. ItepcutCMl 
ezlng and thawing decreases the amount of water which fails to freeze in 
«a.se of the fiac-textured or colloidal .soils. This is true, however, only at 
ow and not at a high moisture content The re.sult.s of tlie coarse or non- 
loidal soils remain unaffected at both the high and low moisture content. 
B degree of supercooling, up to a certain point, inllueiices to u slight extent 
amount of water which refuses to freeze. This Is particularly true in the 
ivler cla^s of soil. Cooling the soil at the temperature of — 78* causes 
7 little if any additional water to freeze above that which freeze.? at the 
iperature of —4*. The only substances in which the additional amount is 
isiderable are lampblack, animal charcoal, and silica. 

Small concentration of the soil .solution affects the amount of water which 
s to freeze very little, if any. Great concentration, however, affects It 
atly. The concentration of the solution of normal soils Is too small to affect 
0 any ro^surable extent. 

There Is no correlation between the factor of the amount of water which 
s to freeze and the moisture content of soils known as wilting coefficient 
: moisture equivalent, in degree, bnt there is In order. The same Is more or 
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less true In the case of the hygroscopic moisture content. There Is, however, t 
very close relation between the amount of water which falls to fi-eeze and Hit 
lowering of the freezing point of soils. There is also no definite and consisteDi 
correlation between the factor of the amount of water whicli falls to freeze an.] 
the class of soil a.s deterrainwl by the mechanical analysis method. 

** The greatest and moat Important value of the dilatometer method lies in ly 
ability to show the behavior of soils toward water and to classify the wat?[ 
quite accurately Into free, capillary -adsorbed, and combined. The combine! 
water seems to be c-omposed of water of hydration and solid solution of water 
with the former probably predominating. Thi.s problem, however, is 
ered still unsolved. The factors which cause the water to be in the combiiithi 
form appear to be the colloids and the chemical composition of the soil. Tie 
size of particles or surface of the .soil does not seem to play tlie leading r6lk 
in this form of water. If it does, then it has to be assumed that the surface o! 
different materials holds the water with entirely different degrees of tenacitr 
or compressibility, The results yielded by the dllaton^eter method are of grea; 
Importance not only per se but also in throwing new light upon many other soil 
problems, such as movement of moisture In soils, evaporation of water fron 
soils, etc. The results are fundamental and basic.” 

Tlie soil solution obtained by the oil pressure method, J. F. Mobgis 
(Michigan Sta. Tech. Itui 28 {1916)^ pp. 7~8S, figs, S). — Tills pre.sents a niuie 
detailed account of work previou.sIy noted (E. S. R., 37, p. 717). 

Effect of soil moisture on growth and maturity in maize, T. B. Hu'xcut 
SON and T. K. Wolfk {Virginia Uta. Tech. Bui. I 4 {1917), pp. 73-92; RpU 
1915-1$, pp. 73-92). — Corn was grown In gjilvanlzed Iron pots llj In. in diam- 
eter and 14 in. in height, filled with a mixture of silt loam field soil and green 
house soil that had been composted and was rich In organic matter. The niols 
ture was maintained in different series at*40 and 70 per cent of saturation con- 
tinuously or for varying periods or at various combinations of these per 
centages. 

The results show that “for early maturity and high yield in the corn plant, 
optimum soil moisture should be present throughout the period of growth. .Al- 
ternate wetting and drying of the soil produces early maturity of the corn plant 
and high yield of dry matter second only to those plants grown under optimuiL 
conditions of soil moistuie. Contrary to the opinion of many corn growers, 
the highest yields of dry matter are obtained when optimum soil moisture i' 
present in the early stages of growth of the plant, rather than at earing time, 
This condition also hastens maturity. The critical time in the life of the com 
plant In regard to both early maturity ami high yields, as far as soil moisture 
is concerned, is In the early stages of growth. The optimum soil moisture con- 
tent In the later stages of growth of the corn plant, following periods of low 
soil moisture, retards maturity and lessens the yield. This experiment was 
carried on In pots In the greenhouse, and whether these results would apply tn 
field conditions the writers can not say.” 

A list of 22 references t(f literature bearing on the subject Is given. 

Soil survey of Wilcox County, Ala.,.R. A. Winston and N. B. Bell {V. 
Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1916, pp. 71, fig. 1, map 1).- 
Thls survey, made in cooperation with the State of Alabama, deals with the 
soils of an area of 576,000 acres In the south-central part of the State lying 
wholly within the drainage basin of the Alabama River. The topography of 
the county ranges from undulating to billy, with elevations above sea level of 
from 275 ft In the southern part to 475 ft in the northern part. 

The soils of the county are classed as upland and alluvial, the former being 
derived from the weathering of marine deposits, chiefly unconsolidated sands, 
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indy clays, and clays, with small areas of black prairie soils derived from 
ift, chalky, or partially indurated limestone, and the latter bclns: of recent 
luvlal origin. Thirty-five soil types of 19 series are mapped, the soils ranging 
om loose, incoherent sands to heavy, sticky clays. Susquehanna clay and Sus- 
lehanna fine sandy loam predominate, (Hciipylng 15.6 and 14..5 per cent of the 
tal area, respectively. 

Soil survey of Hinds County, Miss., A. E. Kochkb nr.d A. L. (ioonuAN 
7. S. Dept. Apr., Adr. Sheets field Open Itnr. Soils, liilti. pp. ph. .1, /fp. 
map J).— This survey, mnde In cooperation with the State of Mississippi, 
lals with the soils of an area of ,5.5S.aS0 acres lying Just southwest of the 
■liter of the State. The topogrtiphy of the county varies from smooth or 
■iitly rolling to .steeply sloping, the greater part of the area having a rolling 
irface. Extensive level areas occur along the principal streams as terraces and 
■St hottoras. Ih-ainnge is chiefly hy the liig Hlack and I’earl Itivers and their 
ihutnries and is well estahlishetl. 

The upland soils of the county, comprising about live-eighths of its area, are 
■rived from locsslal niaterlal, except for a small [lortlon of coastal plain and 
cksbnrg limestone origin. The alluvial soils are deriverl from material 
i.shed from the drainage hasiiis of the streams and dcimsited over their tiooil 
alns. Grenada silt loam. Memphis silt loam. Olivier silt loam, and Golliiis sill 
am predominate, occupying 45.8, 15.5, 14.1, and 13.6 |ier cent of the total area, 
siiectively. 

Soil survey of Lee County, Miss., W. E. Tharc and E. M, .Iom;.s {17. S. 
■pi. Apr., Adv. Sheets Field Oper. Itur. Soils, lill6. pp. 7,0, /ip. /, map !).— 
ils survey, made in cooperation with the State of Mississippi, tienis with the 
11s of an area of 286,720 acres haateil in the northeastern part of the State, 
le topography of the county is genendly undulating to strongly rolling, n part 
the east-central section being hilly.. Comparatively wide hotloms occur along 
e many small streams. 

“The region Ls underlain l)y the Selma Chalk, a .soft. Impure, hlulsh-grny 
ne rock that weathers rapidly upon exposure. . . . Tliia rw'k is cxposeil 
many places, and throughout oonsidernble areas it is covered liy only a tliln 
ycr of residual material, of wlilcli the rock lt.self has coutrlbuted tlie greater 
irt. Its direct Influence upon the soils would be greater were it not for the 
■esence of a yellowish silty clay on most of the broader divides, termed In 
■ologlcal literature the Yellow latum. In the eastern part of Ihe county there 
■e large areas whose surface formation consists of ratlicr deeply weathered 
nds. These three formations . . . constitute the parent mnterlnl of all tlie 
ils of the county.” Excluding chalk (Houston material), 20 soil types of 
I series are mapped. Oktibbeha clay, Ruston fine .sandy loam, and Phebn fine 
ndy loam predominate, occupying 17, 14..3, and 11.2 per cent of the total area, 
spectively. 

Increasing crop yields for war needs. A. T. Wiancko (Indiana Sla. Circ. 
{1918), pp, 7, fig. 1 ). — The necessity of Increased prwluction per ncre rather 
an Increased acreage under present conditions Is emphasized. Such funda- 
ental factors as good crop rotation.s, tile drainage of wet lands, liming, and 
e use of stable manure, crop residues, and commercial fertilizers are briefly 
itllned as the principal means of increasing yields. 

To fertilize Is patriotic and profitable, DtF. Hungekfoiid and W. E. .4 ybks 
irkansas Sta. Circ. 32 [1918], pp. 4), — The results of fertilizer tests with 
tn at 13 different places and with cotton ,it 8 pinces in Arkansas, covering 1 
8 seasons during the period from 1908 to 1917 are summarized. The fertll- 
Jrs used were eotton-seed meal, approximately 200 lbs. per acre, nitrate of 
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Borta 100 lbs., acid phosphate 300 lbs., muriate of potash 50 lbs., and manure 7 
tons, the same amounts Iteing used wlicther the materials were applied alone or 
in combination. 

The average yield of .all unfertillaed plats was 22.5 bu. of corn and 565 lbs. of 
seed cottou per acre. AVlth acid phosphate the increased yield of corn was 0.7 
bu., i)roduco<l at a flaancial 1os.s. The Increase with nitrate of soda was 5.1 bu. 
valued at .?0.20, with cottonseed meal 4.4 bu., worth $3.80, phosphate and nitrate 
7.5 bu., worth $7, compiete fertilizer 8.0 bu.. worth $17.20, and manure S.3 bu., 
worih .$10.00. f’or cotton the respective increases of seed cotton and estimated 
prolits per acre were 02 lbs. and $16.40, 86 lbs. and $21.80, 100 lbs. and $25, 
104 Ihs. and .$23.20, 134 lbs. and $40.20, and 156 lbs. and $46.80. 

TIa; re.sults of fertilizer experiments with corn and cotton at the Alabama, 
Mi.saissi|)pl, and Soulh Carolina stations are also briefly summarized and stated 
to corroborate the Ark.insas resiilt.s. 

Recommendations are made regarding the use of fertilizers in 1918. 

Eertillzer experiments on DeKalb soils, J. W. AVhite {Pennsyhanw .S'lo, 
ftuL lat pp. 3-J2, figs. 3). — Based on work previously notetl (E. S. K 

.38, p. 219), permanent field experiments begun in 1916 are described wliich ejn- 
brace a study of the eOfcct upon depleted DeKalb soil abandoned for 40 years of 
various coralnniiHons of commercial fertilizers, limestones, and manure In a 
four-year rotation of corn, oats, wheat, and grass, and on permanent pasture 
land, llie results of the first year’s growth of clover and pasture grasses arc 
noted In tabular form, together with the annual cost of the fertilizer treat- 
ments. 


The use of acid phosphate and limestone resulted in a higher yield than linit 
and rock phosphate, although the latter was u.sed In amounts four times tlml 
of the acid phospliate. AVhen the same materials were used with manure tbt 
differences were less marked. A comparison of applications of various amounts 
of acid phosphate indicated that the yields were in the order of the amount- 
applied. An application of COO Iba per acre is deemed most economical for the 
first treatment. 

A ten-year study of the effect of fertilizers on the soluble plant food in 
the soil and on the crop yield, W. B. Ei.lett and H. H. Hill {Virginia 6'(o, 
Tan. Hill. I.H (/9i7), pp. /,6-7S. fig. I; Rpts. 1915-16, pp. 1,6-12, fig. J),— Chemi- 
cal investigalloiis ami fertilizer e.xpcriments arc reviewed wliich show that 
Virginia soils derived from different .geological formations are deficient In avail- 
able phosphoric add and respond to nvailabic phosphatlc fertilizers. 

" Certain soil types containing large quantities of iron and alumina possess 
the power of retaining or fixing the phosphoric acid when applied in soluble 
forms. TIii.s fixation is as great in some soils as 95 per cent The soils of the 
Ollier geological tormntions possps.s the greatest fixing power, while those of 
more recent origin fix the least. The latter type has a fixing value of about 17 
per cent. 


n i.vllndor experiments where the soils were fertilized with salts prepared 
in Ibo laboratory, fifth-normal nitric acid failed to show the true avallabilit.i 
of these salts as compared with the crop yields. ’ When the soils from the plat^ 
lere extracted with fifth-normal nitric add . . . it was found that the P.0, 
increase .1 noth each anmml application of phosphate from the three sources. 

sum LriuT.r"''™ “P It is reasonable to 

It Is showo fh supply will continue to increase from year to year, 

of lU) !irp tnt ^ H^gei-stown series relatively the same amounts 

I’.o, is iiTiniioa ^ t*® regardless of whether the 

This Is home oi t n phosphate, floats cr Thomas slag, 

is home out by the average yields for nine years. 
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"From the results obtained on a plat receiving an annual application of 
1,200 lbs. of lime, it Is shown that the lime factor plays a more important part 
than would be expected on soils of this type." 

A study of the bacteriology of fresh and decomposing manure, T. J. ^Iur- 
bay (Virginia Sta. Tech. Bui. 15 (JdJV), pp. iOS-J17, fig. 1; Rpts. 1B15-1&, pp. 
iOS-in. fig. 1 ). — "Samples were taken first of fresh and then decomposing 
manure at monthly intervals for a period of sir months. The samples were 
plated on beef peptone agar, synthetic agar, and nitrogen-poor agar under 
aerobic and anaerobic conditions. The number of bacteria per gram was 
estimated on these media under these conditions. The percentage of faculta- 
tive anaerobes was estimated by growing several cultures from the anaerobic 
plates under aerobic conditions. The percentage of organisms facultative In 
regard to nitrogen-poor and synthetic media was also estimated. From a 
high dilution plate of beef peptone agar, one on which there was approximately 
100 colonies, all the bacterl.o were picked and Inoculated on agar slants. 
These cultures were stained by the Gram method and run dowm through a 
jeries of physiological culture media; their chemical ncth'itlc.s w'cre studied 
ind the organisms identified. The following things were noted r 
“Higher counts were obtained on beef peptone agar than on any other 
■nedium. For the first four periods higher counts were obtained on Wlnograd- 
skl nitrogen-poor media. Thereafter higher counts were obtained on syn- 
thetic media. Anywhere from 12 [milllonj to 4a million organisms per gram 
^•ere found on beef peptone agar. There Is no progressive increase or de- 
crease throughout the six months. There are alway.s, with one possible ex- 
ception, the first month, more aerobes than anaerobes. The anaerobic count on 
beef peptone agar varied from 1,205,000 to 35,400,000 bacteria per gram. From 
60 to 100 per cent of the anaerobes on beef i>eptone agar were facultative 
in regard to air. From 73 to 92 per cent of bacteria that developed on syn- 
thetic agar were facultative in regard to beef peptone agar. From 77 to f)6 
per cent of the bacteria that developed on Winograclski nitrogen-poor media 
were facultative in regard to beef peptone agar. 

“ In the first month before any feniienlation had taken place 65.5 per cent 
of the organisms Isolated and studlefl wore fiaciUn^i coli. The remainder 
were very closely related. During the second month B. coli w'as present to 
the extent of 8 per cent. Thereafter It was entirely rai.ssing. After one 
month there is always a predominating type of bacterium, usually a gram- 
positive spore-forming, strepto-bacillua. Usually there are more spore-forming 
bacteria than noosporc-forniing organisms present. Ammonifying organisms 
are present throughout all the work. Every organism isolated formed am- 
monia from peptone. For the first two periods proteolytic bacteria are prac- 
tically missing. Thereafter there is a progre-ssive Increase and during the 
last month practically all the bacteria are of this type. Denitrifying bacteria 
of two types are present, tho.se that form nitriles from nitrates and those 
that form free nitrogen from nitrites. 

“The type that forms nitrites from nitrates Is present throughout. There 
Is 8 progressive decrease from 100 per cent in the fresh manure to 50 per cent 
in the last sample of decomposed manure. The other type is present, with one 
exception, throughout. These organisms that give off free nitrogen are always 
In the minority, although in fire period one month after the fermentation had 
started there were as many as 17 per cent present" 

Effect of nitrifying bacteria on the solubility of tricalcium phosphate, 
V. Keli^ey (Jour. Agr. Re^tearch {U. S.], 12 (im), No. 19, pp. 611-689).— 
An account is given of a study made at Citrus Experiment Station, Cal., of the 
effects (1) of added calcium carbonate, trtcalclum phosphate, and ammonium 
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sulphate on the solubility of calcium and phosphoric acid in a light sandy loam 
soil; (2) of nitrlflcation of the soil nitrogen, ammonium sulphate, and dried 
blood on the solubility of the calcium and phosphoric acid naturally occurring in 
soils; and (3) of nitrlflcation in soil and sand cultures on the solubility of tri 
calcium phosphate, both with and without the addition of calcium carbonate. 

To portions of 2,000 gm. each of fresh soil (or sand) In half-gallon fruit jars 
a solution of ammonium sulphate was added at rates supplying 0.01 gui. of 
nitrogen per 100 gm. of dry soil ; to other portions an equal quantity of nltrogeii 
was added la the form of dried blood; to still other iwrtion's no nitrogenous 
suh.stance was n<lded. Triealclum phosphate was added in certain cases at the 
rate of 0.1 gm. iwr 100 gm. of soil and calcium carbonate at the rate of 0.25 
gm. per 100 gm. of soil. After a tlinrough miring of their contents, adding 
sullnble amounts of water and mi.rin.g a.gain, the Jars were loosely covered ami 
Incubated at room temperature. Te.sts were made immediately after tlie mirin ■ 
of the matcrlid.s, whicli served as a basis for correction for solubility In water 
anil ammonium sulphate solution without the Intervention of bacteria. Tlie 
nitric nitrogen and water-soluble calcium and phosphoric acid were determineil 
after Incubation periods of 28, !>7, and 157 days. 

The results obtained showed that “ the addition of calcium carbonate 
prorluced no o(t«t on the Immediate solubility of the soil calcium or that 
added a.s trlcalcium phospliate. Tlie addition of tricnlciuin phosphate )iro. 
duced an Increase of about 5 parts per million of soluble calcium and 11.2 
parts per ndllion of soluble phosplioric acid, while the addition of ammoulmii 
sulpliale’brought about an increase In water-soluble calcium from 27..’) to 90.1 
parts per million. 

".Active nilrlflciition of ammonium sulphate and dried blood took place In the 
soli serle.s, and at the same time notable increases in soluble calcium were pro- 
duced. No increase in the solubility in water of the soil phosphates or of tri- 
calcium phosphate was produced by bacterial action except in the nitrification 
of ammonium sulphate when added without calcium carbonate. In this case 
0.15(1 lbs. (70.8 gm.) of pho-sphorus were dls.solved for every pound of nitro- 
gen oxidized. . . . The addition of cnlcium carbonate brought about uti increase 
In soluble cnlcium but tended to lower the solubility of triealclum phosphate. 

“ in tlie absence of calcium carbonate the nitrification of ammonium sulphate 
In sand cultures was accompanied by the solution of tlieoretical amounts of 
trlcalcium phosphate. When calcium carbonate was present, however, the, 
solubility of trlcnldum phosphate was not increased by nitrification. The for- 
mation of nitrite from dried blood took place more rapidly in the sand cultures 
than the forrantlon of nitrate. Trlcalcium phosphate was not dissolved by the 
nitrification of dried blood In the sand series. It was found that calcium car- 
bonate promoted more active nitrification than trlcalcium phosphate. 

“ The experimental results indicate that the nitrification of organic forms of 
nitrogen does not increase the solnlillity of rock phosphate under field condi- 
tions that are favorable to crop growth. It is possible, however, that the 
nitrification of ammonium sulphate may result in the solution of small amounts 
of trlcalcium phosphate in soil low In oarhonate.” 

Nine references to literature cited are given. 

Pot experiments to determine primarily the availabiUty of phosphoric 
w' o phosphates In comparison with other phosphates, 

. Ellstt and A. A. Ingham (Virginm Sta. Tech. Bui. IS {1917) pts 718- 
730. m. 9; Rpt,. mS-lB, pp. m-lSS. ftps. 9).-This bulletin reporis pot ex- 
OieraTsm "operation with the Association of Offleial Agricultursl 
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"The soil used for these experiments was deficient In nitrogen, lime, and 
phosphorus in available forms. A comparison of the availabilities of the vari- 
ous pho^hatlc materials, as measured by crop yields, was made. The .avail- 
ability of the four slag phosphates was about equal . . . 

“As regards the slag phosphate no correlation Is shown between the crop 
yield and the percentages of available phosphoric acid obtained by the 2 per 
cent cltrlc-add method of analysis. When sodium phosphate, double super- 
phosphate, and acid phosphate are compared, their availabilities are seen to 
fall in the order named, which agrees with the analyses secured by the official 
ammonium citrate method. Where ground phosphate rook (floats) w«s used 
the crop yields obtained indicate that this material la of very little value In 
furnishing phosphoric acid on this soil type. No appreciable increase In the 
availability of this material was shown by the turning under of a legume crop." 

Phosphorus carriers in commercial fertilizers, C. E. Thoene (Ifo. Bui 
Ohio Sta., 3 (1918), No. 3, pp. 79-ill, figa^ 2 \. — A comparison of acid phosphate, 
dissorven bonebtack, basic slag, and bone meal as phosphorus carriers In com- 
plete commercial fertilizers used In 3 and 5-year rotations at Wooster for 24 
years, and in a 5-year rotation at Strongsville for 22 years, on both limed and 
unlimed soil, has led to the conclusion that, based on the total Increase lu yield 
of both grain and straw, and on the value of the Increase from each treatment, 
the relative order of effectiveness with acid phosphate as 100 has averaged 92 
for basic slag and ^ each lor steamed bone meal and dSolved boneblack 
Basic slag was slightly more effective on unlimed than on limed land, but not 
enough more to obviate the necessity for liming. The experiments are also 
held to Indicate that no allowance should be made for the nitrogen carried by 
the bone-meal. 

Avaiiabiilty of ground limestone of different degrees of fineness, T. B. 
Hutcheson, T. J, MunsAT, and T. K. Wolfe (Tirginia Sta. RpU. 1915-1$, pp, 
ni-m, flg. 1).— In a study on greenhouse plats of red shale soil of the effect 
of limestone of different degrees of fineness (10 to 20 mesh, 40 to 60 me-sh, 100 
mesh, and equal parts of each size) on crop yield, nitrate formation, and num- 
ber of bacteria in the soil, It was found “ that the yield of rape and the number 
of bacteria Increased as the fineness of limestone increased. The effect of 
limestone on nitrate production showed some variation. However, the In- 
closed areas in the plat which received the finest grade of limestone contained 
the highest amount of nitrates, and the inclosed areas of the check plat the 
least amount. It seems that when rape Is grown on this type of soil the chief 
limiting factor In maximum production Is line.” 

Report of analyses of samples of commercial fertilizers collected by the 
commissioner of agriculture during 1917 (New York State ^Sta. Bui. 
11917), pp. 523-58.)).— This reports the guarantied and actual analyses of 
official samples of fertilizers and fertilizer ingredients collected during 1917. 

AGEICULTURAL BOTANY. 

Methods of studying permeability of protoplasm to salts, S. 0. Beookb 
(Bot, Oaz., 6) (1917), No. S, pp. Z,30-2.j9 ). — Intensive study (E. S. R., 3Y, p. 
326) of methods heretofore employed to investigate the permeability of proto- 
plasm to electrolytes, and of the evidences obtained by means of such methods, 
is claimed to have shown that apparent conflicts may be due in large part to 
imperfect understanding of the limitations of such methods or to unwar- 
ranted assumptions regarding the nature and reactions of living matter. 

In this article, which Is regarded as preliminary, the author confines himself 
nhiefly to critical consideration of the methods previously employed, which are 
71629°— IS ^3 
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aald to fall Into fonr general categories In which the criteria employed are 
chemical analysis of tissue extracts or of solutions bathing the tissues, visible 
changes within the cell, tnrgldlty of cells or tissues, and electrical conducHvlty 
of tissues or of masses of cells. To these the author adds a dlffnaion method 
which Is described In the paper noted below. 

A new method of studying permeability, S. C. Bsoons (Bot. Gos., 
(19/7), No. i. pp. SOesn, flgt. 2).— Having set forth In the paper above noted 
the desirability of a study of permeability by some method which should b« 
Independent of other methods and should yield data not depending for inter 
pretaOon upon unverified assumptions, the author herein presents the method 
proposed by him, which Is considered to fulfill such requirements. This method 
Is claimed to have revealed errors previously made In the Interpretation of data 
secured by different methods or in the validity of conclusions based upon such 
data. 

The method as here detailed, with the results obtained therefrom, depends 
upon the diffusion of salts or other substances through a diaphragm of living 
tissue, satisfactory material for the purpose having been found in the fronds of 
Laminaria agarihH (L, taccKarina). It is stated that the protoplasm of 
Laminaria Is normally permeable to the salts of sea water. Salts of sodium 
cause an Increase of permeability ending In death, and salts of calcium and 
lanthanum cause first a decrease and later an Increase resulting in death. 

Influence of hydrogen ion concentration of medium on the reproduction 
of alfalfa bacteria, E. B. Fbed and N. E. Loouis (lour. Boat, 2 (1917), No. 
6, pp. 6t9-6SS, fig. 1).— An attempt to study the effect of reactloq (hydrogen Ion 
concentration) on the growth of BacUlm raiicicola has given data which show 
the difference between the concentration of hydrogen Ions and the total concen- 
tration of add or alkali. The change In the hydrogen Ion concentration Is much 
greater with Increase In acidity than with corresponding increase In alkalinity, 
especially after bacterial growth has .continued for two weeks. Plate counts 
after such period indicate that B. radidcola is much more sensitive to sul- 
phuric add in mannitol solution than to gram-equivalent amounts of sodium 
hydroxld. The growth for different species of legume bacteria in culture 
media of varying hydrogen Ion concentrations Is to be dealt with in a later 
paper. 

The effect of different plant tissues on the fixation of atmospheric nitro- 
gen, T. J. MtmSAT {Tirginia Sta. Tech. Bui. IS 11911), pp. 9S-m; Ann. Bptt. 
1915, 1916, pp. 95-19$). — The dried and ground tissues of 21 different grasses, 
forage plants, and vegetables were added at the rate of 1 per cent in series of 
300-gm. samples of silt loam and sand in 1-qt. glass jars and incubated at 
28” C., nitrogen being determined immediately and after 2, 4, and 6-month inter- 
vals. -All of the substances except three stimulated nitrogen fixation In the soil. 
Nine of them failed to show any stimulating effect and twelve only slight 
stimulation In sand. 

The endotrophic mycorrhisa of Ericace®, J. DursfeHov (New Phytol, 16 
(1917), No. 8-9, pp, 88S-ZS8, figo. 4). — A study of Arbutuo unedo Is said to 
support the view that symbiosis with endophytes is a general rule for at least 
the Orchldacese and the Ericaccje. It is claimed also that the soealled sym- 
biosis is in reality a form of parasitism in which an equilibrium exists between 
the invading power of the fungus and the resisting power of the host, profitable 
to both so long as it is maintained but eventuating In disadvantage or death 
to either one if sufficient advantage is gained by the other symbiont. 

The effect of dertaln rusts upon the transpiration of their hosts, X E. 
WMvni (J««n. Bot. Studieo, i (1916), pi. i, pp. J79-466, pl». 2, figt. 9).— Re 
porting results of experiments during 1914-15 with rust-infected and healthy 
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)laats of 8 different species, of which the transpiration was measured for moje 
jian 200 Individuals, the author states that without exception the presence of 
»yen a amount of cereal rust accelerates decidedly the transpiration rate 
for a long period, beginning about the time that the pustules break through 
jie epidermis. A very close quantitative relationship was established betw^eeii 
Jie amount of pustular area and the Increase in transpiration, but this Is not 
deld to be due wholly to the torn epidermal surface. It Is thought that under 
^nditions brought about by disease the transpiration rate might become so ex* 
cesslve as to hinder the normal activities of the plant. 

Besponse of microorganisms to copper sulphate treatment, N. L. . Huvp 
(Jfion. Bot Studies, 4 pt. 4> PP- 407-425, figs. 5). — Noting the effect, 

as brought out by tests In 1915, of copper sulphate on microorganisms in 
Vadnais Lake, which furnishes water for the city of St. Paul, the author 
states that a concentration of 1 : 12,000,000 Is adequate for the elimination of 
Spirogyra, Cyclotella, and most of the Cyanophyceie. A strength of 1 : 10,000,000 
Is effective in destroying all the forms listed, with the possible exception of 
Eudorina and Pandorlna, Such an application remains effective for about five 
weeks, after which time the organisms may increase with remarkable rapidity. 

A new plant producing hydrocyanic acid, M. Mibande (Compt. Rend. Acad. 
Set. [Paris], 165 (1917}, Ro. 21, pp. 717, 7iS).— The author claims to have 
demonstrated the presence of hydrocyanic acid in Isopyrum thalictroides and 
to have found the same acid along with other products in 1. fumarioides. It is 
stated that this plant agrees with the rule to which a few exceptions exist in 
regard to plants producing cyanogen, namely, that there is a correspondence 
between the hydrocyanic acid content and the yellow color of the plant. 

Fats from Bliua laurina and R. dlverslloba, J. B. McNatb (Dot. Gag., 
64 (1917), No. 4, pp. SS0-3S0, fig. 1).— The author attempted to ascertain 
whether the fats from R. laurina and R. diverHhba are identical with Japan 
wax, and to determine any connection c.xisting between this fat and the poison- 
ous properties of R. diversiloba. He reports that he obtained substances from 
ripe fruits of these plants resembling Japan wax more than any other fat, and 
that an increase in the fat content occurred coincidentally with a decrease in 
the toxicity of the ripening fruit, which decrease culminated In its becoming 
nontoxic. This final phenomenon Is consdered not to be due to a chemcal 
transformation of the poison into fat, for reasons which are stated. 

The excretion of acids by roots, H. Coxjpin (Compt. Rend. Acad. Sci. 
[Paris], 16$ (1917), No. 17, pp. 564-506). — Having carried out a series of studies 
regarding the excretion of acids by roots, the author states that this is really 
the work, not of the root hairs, but of the superficial cells of the rootlet Itself. 
This work is participated in by the portion between the root hairs and the root 
tip, also by the portions from which these processes have disappeared. It 
is stated also that this production of acid is more active at points of Injury 
to the superficial cells of the rootlet. 

On some criticisms of the osazone method of detecting sugars In plant 
tissues, S. Makgham (New Phytol., 16 (1917), No. 8-9, pp. 236-240). — This is 
i reply to discussions by several persous of the author’s report on the osazone 
method as previously noted (E. S. R., 34, p. 729). 

The adaptation of Truog’s method for the determination of carbon dioxid 
to plant respiration studies, A. M. Gubjae (Plant World, 20 (1917), No. 9, pp. 
288-293, fig. 1 ). — In the preliminary work on respiration in the stored grain now 
being carried on by the author, it has become evident that the method of 
carbon dioxid determination must accomplish rapid removal of the carbon 
dioxid and must accommodate the wide variations met with in its amount 
without materially impairing accuracy. The author describes the arrangement 
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and operation of the apparatus which has been worked out with these ends in 
view, and which is considered to satisfy these requirements, as It has been 
used with very satisfactory results. 

Observations on the influence of aeration of the nutrient solution in 
water culture experiments, with some remarks on the water cultural 
method, W. Stius and I. Jobgensen (yeio Phytol, IB (1917), No. 8-9, pp. 
181-197) .—In a review of the development and the employment of the water 
culture method of measuring growth in plants during the past, the authors 
emphasize the complexity of the problems encountered in this work, illus- 
trating this feature in relation especially to aeration. Agreements and 
differences are noted between the work of the authors (B. S. R., 33, p. 521; 
3C, p. 731), and that of other Investigators. 

It Is held that water culture conditions react in a different manner on 
different species. The attainment of definiteness requires much work on the 
physical chemistry of water cultures, and investigation needs to be extended 
as regards the dynamical principles involved. The cooperation of the various 
activities of the plant must be recognized as a factor. It is regarded as 
desirable tliat a working principle in regard to the physiological relations 
of plant processes be evolved , which may embody the activities of both sub- 
aerial and subterranean parts of the plant. 

The physiological requirements of wheat and soy beans growing in sand 
media, A. G. McCall (Proc. Soe. Prom. Agr. Sci., S7 (1916), pp. ^6-59. figs. 
5).— The author has carried out the preliminary portion of a general plan for 
the study of tlie fertilizer requirements of farm crops at the Maryland Experi- 
ment Station. The pots used and the method of manipulation have bhen 
described previously (E. S. R., 36, p. 212). The medium employed was the 
three-salt solution used by Shive (E. S. R., 34, p. 333). 

Wheat and soy beans were studied during the first 24 days of their growth, 
aud the data are given In tabular and graphical form, showing among other 
facts that the proportions of nutrient salts which gave the highest growth 
rate for wheat also gave the highest rate for soy beans. It appears also that 
the total loss from transpiration Is proportional to the growth rate of the 
plant during the given time (within the limits here employed). 

A feature considered as important is the regularity with which both the 
growth curve and the transpiration curve rise in correspondence with an 
Increase of calcium nitrate and a decrease of magnesium sulphate. 

This study is to be extended to other important field crops. 

The interpretation and application of certain terms and concepts In the 
ecological classification of plant communities, G. E. Nichols (Plant Worli , ' 
SO (1917), Nos. 10. pp. S05-SI9; 11, pp. Sil-SSS). — The author has attempted to 
work out a loglcid and adequate, yet simple and somewhat elastic, scheme cl 
ecological classification readily adaptable to empicyment for the vegetation ol 
any given region, the groundwork for such a classification being afforded by 
the principle of succession. 

The fundamental unit of vegetation Is the association. The associations of 
a unit physiographic area constitute an edaphic formation. The edapliic 
formations of a unit climatic area, taken collectively, constitute a climatic 
formation. The clim.atic formations of the earth constitute the terrestrial 
formation. The association is determined by habitat, the edaphle formation 
by physiography, the climatic formation by climate, and the terrestrial forma- 
tion by the atmosphere. These are synoptlcaily arranged, and the employment 
of the scheme In pracHce Is partly illustrated as applied to the vegetation of 
northern Cape Breton Island. 
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Boot systems of certain desert plants, M. S. Makkle (Bot, Gaz., {1917), 
^ 0 . S, PP- 177-205, figs. SS ). — The author has carried out a study of root sys- 
ems In the region near Albuquerque, N. Mex.. which presents certain con- 
rasts with that near Tucson, Ariz., studied by Cannon (E. S. R., 26, p. 728). In 
he report herein noted he has employeil that author's classification of root 
systems. 

The region around Albuquerque has a lower rainfall and winter tempera- 
ure than prevail in that around Tucson. The soil Is fltiviatile and diverse as 
i-egards composition, somewhat lacking as regards the hardpan layer develop- 
:i]ent noted at Tucson, also as regards the winter annuals and the larger shrubs 
ind cacti, most of the plants being perennial herbs. The roots usually pene- 
trate rather deeply, but they often show prominent laterals near the surface. 
Cacti and some shrubs have very superficial root systems, the larger cacti show- 
ing differentiation into anchorage and absorptive roots. Plants on the banks 
i)f arroyos may have prominent tap roots corresponding in length to the 
height of the plant above the arroyo bottom. Storage roots are uncommon ex- 
L'ept in the moister situations. Vegetative reproduction from roots is common 
in unstable soil. Variation in penetrability aud in moisture content of soil are 
two influential factors in root variation. The roots of the plants of an asso- 
ciation are grouped into rather definite layers, the result of which Is to lessen 
the root competition by which the composition of an association is supposedly 
determined. 

Cryoscopic determinations on tissue fluids of plants of Jamaican coastal 
deserts, J. A. Hakris aud J. V. Lawrence {Bot. Gas., 64 {1917), No. 4, Pp. 2$5~ 
305).— The authors have regarded the pliysicochemical properties of vegetable 
saps as important in ecology and phytogeography for reasons detailed in a paper 
previously noted (E. S. K., 36, p. 823), and have found conspicuous differences 
in osmotic concentration between the tissue fluids of plants in the Tucson and in 
the Cold Spring Harbor regions (E. S. R., 33, p. C28). They have selected for 
comparison with these areas the forested region of Jamaica described by Shreve 
(E. S. R., 32, p. 748), and studied this during the winter and spring of 1915, ob- 
taining data some of which are reserved for future publication. The present 
paper contains the results of freezing-point determinations of tissue fluids of 
plants of this region and comparisons thereof with those from other regions, 
with tentative suggestions regarding the causes of peculiarities observed. 

Taken as a whole, the species here considered show tissue-fluid concentrations 
as high as, or higher than, those of fairly comparable growth forms la the 
Arizona deserts, the concentrations of the leaf saps of ligneous forms averaging 
two or three times as high as those in mesophytic regions. Plants of rocky 
slopes here show higher concentrations than do those of rocky slopes of the Ari- 
zona deserts, but their constants are decidedly lower than those of the coastal 
flats. The sap of the cacti is much less concentrated than is that of the hard 
or succulent leaves of the trees and half-shrubs among which they stand. Sug- 
gestions are offered regarding the causes of the differences observed. 

Leaf structure as related to environment, H. C. Hanson {Amer. Jour. Bot„ 
4 {1917), No. 9, pp. 5S3~560, figs. 2i).— This is a study of the developmental 
ilifferences observable between leaves growing in full sunshine at the south 
periphery of different trees and those growing in the crown of the same trees. 

The origin and development of the Compositee. — II, The pollen-presenta- 
tion mech an ism, J, Smaij. {New Fhytol., 16 {1917), No. 8-9, pp. 198-221, figs. 
4 ). — The styles of the Compositse are said to be reducible to 14 types, the 
sttimens to 16. In discussions given of the appendages in connection with their 
functions, the phylogenetic ^gnificance of both styles und stamens is also 
discussed. 
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An attempt to modify the germ plasm of (Enothera through the germinat- 
ing seed, E. T. HANce (Amer. Sat., 51 (1911), No. BOB, pp. 5S7-572). — Seeking 
to And chemicals capable of modifying the structure of the germ plasm or of 
bringing about Irregularities in the distribution of the chromosomes, the author 
experimented In a preliminary way with pedigreed seeds of CB. biennis and with 
mediings soaked for varying periods In different solutions. 

It is stated that up to this time these treatments have on the whole resulted 
in a reduction of the percentage of germination or in a general weakening of 
the plants rather than in specifically modifying the germinal constitution, 
though the desirability of further work Is Indicated. 

On the distribution of abnormalities In the Inflorescence of Spircea van- 
houttel, J. A Hahris (Amer. Jour. Bot., i (1917), No. 10, pp . SSi-SSB, pU . 2, 
figs. This paper illustrates the chief types of variation noted as occurring 
in the Inflorescence of S. vanhouttei, giving the results of studies on the dis- 
tribution of these abnormalities. It Is stated that the distribution of abnormal 
pedicels among the Inflorescences gives a one-sided or skew frequency distribu- 
tion curve, in which the frequency of occurrence shows a variation opposite in 
its character to tliat of the frequency of abnormal pedicels. 

Observations on Betula in Minnesota with special reference to some 
natural hybrids, C. 0. RosENDABt, (Minn. Bot. Studies, i (1916), pt. 4, pp. 4i9- 
459, pi 1, figs. 2).— This Includes evidences bearing upon the probable history 
of some natural Betula hybrids, with a key to the different forms discussed. 

Studies of the Schweiuitz collections of fungi. — I, Sketch of his my- 
cologlcal work; II, Distribution and previous studies of authentic speci- 
mens, C. L. Shear and N. E. Stevens (ilycologia, 9 (1917), Nos. 4, pp. 191- 
904, pis, 2; 6, pp. 3.13-344).— The first of these articles’ gives a sketch of 
Schwcinltz’s mycological work, and the second the distribution and previous 
studies of authentic ScliwelnItz specimens. 

Taxonomic characters of the genera Alternaria and Macrosporlum, J. A 
Elliott (Amer. Jour. Bot, 4 (1917), No. 8, pp . 4S9-476. pis. 2, figs. If).— (Ion- 
eluding a study of various members of these two genera, the author gives his 
views regarding the relationships of different members, the environmental pro- 
duction of differences, and the significance of age and morphology in the de- 
scription of species. 

New species of Feridermium, G. G. Hedgcocx and N. R. Hunt (Mycologia, 
9 (1917), No. 4. pp. 239-242).— A description is given in this paper of 5 new 
sitecles of folilcolous Peridermiuiir on pine in the eastern portions of the 
United States, namely, P. ipommw on Pinna cchinata, P. palustris, P. rigida, and 
P. tmda; Pcridcmiium terebintlwmcew on Finns echimta, P. twda, also pos- 
sibly on P. pungens and P. virginiava; Peridermium helianthi on Finns vir- 
giniauo,' Peridermium fragile on Pinus palustris, P, twda, and P. rigida^ and 
Peridermium minutum on Pinus glabra and P. twda. 

Notes on new or rare species of Gasteromycetes, W, H. Long (Mycologia, 
9 (1917), No. 5, pp. 271-274). — The author describes, as collected in Texas, the 
new geuera Geasteroldes and Aracliniopsis, represented respectively by the new 
species Q. texensis and A. albicans; Latcmea columnata; and a form provi- 
sionally described as Lysurus texensis which it is thought may prove to be 
only a red form of Anthurus borealis. 

FIELD CEOPS. 

Green manure crops in southern California, W. M. Mebtz (California Sta. 
Bui . 292 (1918), pp . SSI, figs . 7). — This bulletin reports the resuits of experi- 
ments conducted during 1910 to 1815, inclusive, on the relative effect of differ- 
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ent leguminous and nonlegumlnous green-manure crops as Indicated by the 
yields of field crops following, notes experiments in progress since 1907 with 
green-manure crops In a citrus orchard, and presents a general review of ex- 
perimental and observational data on the subject of green manuring. 

Leguminous green-manure crops were grown during the winter In annual 
rotations with com, potatoes, cabbage, beets, and sorghum and Sudan grass 
for hay, and Included Ticia taliva, Y. atropurpurm, Y. crvilia, Ueiicago hUipiia 
denticulata, Piaum arvenae, Lathyrua linffitanua, Melilotna iniica, Trigonella 
jcawm-grcacum, and Lena eaculenta. The same nonlegumlnous green-manure 
crop (barley, alfllarla, or rye) was grown each year on alternate plats with the 
leguminous crops. Nitrogenous fertilizers were also applied to certain of the 
nonlegnme plats consisting of from 270 to 1,080 lbs. of nitrate of soda per acre 
from 1910 to 1913, Inclusive, and from 300 to 1,200 lbs. of dried blood per acre 
during 1914 and 1915. The yields of the leguminous green-manure crops varied 
from 7.5 tons per acre for P. arvenac to 20 tons for Y. atropnrpurea, with an 
average yield for the nine legumes tested of 13 tons as compared with an aver- 
age yield of 9.7 tons per acre from the eight nonlegurae plats. Jf. indica was 
deemed the most promising of the leguminous crops, while common vetch, bur 
clover, and Canada peas gave satisfactory results. Kye and barley both gave 
heavy yields in time for spring plowing. 

The field crops grown on the legume plats showed average increases over 
those grown on the nonlegume plats amounting to 14 bu. of corn per acre, 62 bu. 
of potatoes, 2.5 tons of cabbage, 6 tons of beets, and 1 ton of sorghum and Sudan 
grass hay, an average Increase for all crops of 37.7 per cent. Applications of 
nitrogenous fertilizers to nonlegume plats resulted in an average increase in 
yield of all field crops of 30 per cent, but the value of the increase failed to 
cover the cost of the feltillzers except with cabbage and potatoes. The non- 
legume plat receiving the greatest amount of nitrogen (163 lbs. per acre) showed 
an average Increase of 51 per cent, while the plat sown to M. indica showed 
ail increase of 57 per cent. 

Observations on the effect of leguminous green manures on citrus trees in- 
dicated that tha trees on the green manured plats were superior In every way 
to those on plats similarly fertilized but where no green manure had been 
used, the results being measured in terms of yield, grade and size of fruit, size 
of tree, and estimated amount of “mottled leaf,” Green manuring resulted In 
an increase of 68 per cent In total yield, 30 per cent in size of tree, and 63 per 
cent In desirable sized fruit. Only 3 per celt of the leaves were mottled during 
the seasons of 1912 to 1914, inclusive, on the leguminous green-manure plats as 
compared with 13.5 per cent on plats not so treated. 

Field methods in growing leguminous green-manure crops are outlined. 

Beans in Colorado, A. KnzEm {Colorado Sta. Bui. ZSj U918), pp. S-22, flga. 
S).— A revision of Bulletin 226 (E. S. R., 37, p. 232), 

The effect of hybridization on maturity and yield in corn, T, B. Hutchjj- 
sos and T. K. Wolfe (Virginia Sta. Tech. Bui. 18 (1917), pp. iei-170; Bpta. 
1915-18, pp. 161-170). — ^This reports the results of experimental work planned 
to study the effect of hybridization of varieties of corn on maturity and yield in 
the P, generation. In 1915 crosses were made betw-een Reid Yellow Dent and 
Gold Standard as the pollen parents and Boone County White, Shenandoah 
County White, and Johnson County White as the seed parents. In 1916 four 
series were planted with the five parent varieties and the six hybrids, there 
bflng four rows of 20 hills each of each variety and hybrid In each seriea 
*^ily observations were made from time of tasseling until silking was com- 
plete, the time of tasseling and silking obtained for each plant, and the time 
of maturity for each row. The data are tabulated and discussed. 
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It wa« conclnded that there was a marked earllneas In the time of maturity 
of some hybrids as compared with their parents while with others the increase 
was not so marked, although In every case the hybrids matured earlier than 
their parents when the average time of maturity of the latter was taken as a 
basis for comparison. An increase in yield In the F, hybrids accompanied 
earlier maturity, this being especially marked in the Johnson County Whited- 
Gold Standard cross. 

Anomalous seed in Zea mays, T. K. Wolitk (rirptnio Sta. Rpts. 1915-16, pp. 
195-199, fiffi, *). — Supplementing his previous observations (B. S. R., 36, p, 
335) on two fasclated kernels of maize and their F, progeny, the author pre- 
sents a brief discussion of the Fi progeny. Pure and hybrid seed produced by 
each connate kernel in the F, generation were planted in alternate rows and 
allowed to open pollinate. Among the F. progeny were kernels with the embryo 
facing the base of the ear and with the embryo on the left and right side, 
respectively, although in a majority of the kernels the embryo faced the tip 
of the ear. Connate seed and two-seeded spikelets also occurred. 

A tabular statement is presented showing the number of different kinds of 
kernels produced by different ears, the data indicating wide variations in the 
ratio of abnormal to normal kernels. “However, it seems that there is a 
tendency for connate seed to be Inherited. The occurrence of kernels with the 
embryo placed other than in the normal way is unusually frequent.” 

The author reports having observed a third connate kernel on an ear borne 
on Shenandoah County White pollinated with mixed pollen from that variety 
and Reid Tellow Dent This kernel failed to show any yellow color and 
differed from those previously described by him In that there was a partial 
union of the two kernels occurring at the crowns and alorit the lower halves 
of the kernels. They are further described as more or less three-cornered In 
shape, placed back to back, and as having two embryos but on opposite sides. 
Two connate kernels were also found on different ears of Silver King and one 
on an car of Boone County White. 

Summary report on varieties of cxitton in 1816, W. E. Atses (Arkansa$ 
Sta. Circ. t9, pp. i ). — An abridgement of Bulletin 129 (E. S. R.,^37, p. 642). 

Fertilizers for Japanese cane, J. M. Scoir (Florida Sta. Bui. m (1918), pp. 
91-98) .—Supplementing work previously noted (E. S. R., 34, p. 831), the re- 
sults of fertilizer experiments with Japanese cane are reported for 1914, 1915, 
and 1916. 

The highest average yield, 19.8 tout of green material per acre, was obtained 
from the use of 30 two-horse wagon loads of barnyard manure as compared 
with a yield of 5.6 tons from untreated checks. The best results with com- 
plete fertilizer were obtained with 84 lbs. of sulphate of ammonia, 150 lbs. 
of acid phosphate, and 60 lbs. of sulphate of potash, with 2,000 lbs. of ground 
limestone per acre, showing an average yield of 13.7 tons per acre. When only 
two plant food elements were applied, the best yields were with 84 lbs. of sul- 
phate of ammonia and 60 lbs. of potash per acre, 9.1 tons. Nitrate of soda at 
the rate or 116.6 lbs. per acre showed the best .results for any one single ele- 
ment, a yield of 9 tons. With Thomas slag, acid phosphate, and raw rock phos- 
phate the yields were 6.8, 5,6, and 4,9 tons per acre, respectively, when used 
singly, although little difference in the values of acid and rock phosphate could 
be observed when used In complete fertilizers. Applications of 123.5 lbs. of 
dried blood, 116.6 Iba of nitrate of soda, and 84 lbs. of sulphate of ammonia 
per acre resulted in yields of 5.4, 9, and 7,2 tons, respectively. An application 
of 2,000 lbs. of ground limestone with 84 lbs. of sulphate of ammonia resulted in 
an average yield of 7.6 tons per acre. 
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Peanut culttire, B. T. Batten (VirffitUa Sta. Bui. SIS (1918), pp. S-16, flg. 
t).— This presents a general discussion of fleld practices and cultural methods 
recommended for peanut growing in Virginia. It is stated that “ the production 
of this crop may be greatly Increased by better cultured methods, good systems 
of crop rotation, and fertilization." Experimental results are briefly noted 
which are held to indicate that peanut soils should be limed once in four 
years with 1,000 lbs. of burnt lime or 2,000 lbs. of ground limestone, and should 
receive each year from 200 to 400 lbs. of acid phosphate per acre applied in 
the row at planting time. 

In a comparison of Jumbo, Virginia Runner, Virginia Bunch, and Spanish 
showing the number of nuts per pound, the relative loss in shelling was 
found to be 33.33, 14.7, 26.92, and 17.74 per cent, respectively. These same va- 
rieties grown at Holland during the season of 1917 produced 1,080, lO.*, 975, 
and 675 lbs., of nuts per acre, respectively. 

The cost of growing the crop has been estimated to Ire about $32.25 per acre 
and the walue of the crop with a yield of 40 bu. per acre to be $74.80. 

Growing sorghum in Kansas, C. C. Cunninguam and R. Kennev {Kansas 
Sta. Bui. 218 (1911), pp. ISi, figs. 2$). — Approved cultur.il methods and Held 
practices for growing grain and forage sorghum in Kansas are described, the 
relative value of sorghums and corn for Kansas conditions discussed, and va- 
riety tests with sorghums for grain and forage noted. The sorghums proved to 
be more resistant than corn to heat and drought and outyielded corn as a 
forage or silage crop In all parts of the State. 

On fertile bottom lands with an annual precipitation of about 30 in., sweet 
iorghum, Kafir corn, and corn grown for silage showed average yields for a 
Ive-year period of 18102, 11.88, and 11.81 tons per acre, respectively., On in- 
'ertile soil and In drier parts of the State the respective yields for a three-year 
lerlod were 12.3, 9.6, and 8.4 tons per acre. 

Although sorghum leaves the ground in poor condition for other crops pound 
hr pound of material produced it is said not to deplete soil fertility more than 
my other crop. Where suitable, late planted crops, such as corn, cowpea.s, soy 
)eana, millet, or sweet clover, are recommended for use after sorghum, while In 
vestern Kansas fallowing or partial fallowing may be practiced followed by 
vlnter wheat 

Varieties of grain sorghum deemed best Include Blackhull Kafir for favorable 
sndltlons. Pink Kafir for poor soils, unfavorable seasons, or short, late grow- 
tog periods, and Dwarf milo, feterita, and other early varieties for seasons too 
ihort or too dry for Pink Kafir. P'or forage. Red Amber is sail to be specially 
Suited to western Kansas and Kansas Orange and an early strain of Sumac to 
astern Kansas. 

Of the three planting methods generally employed in the State, surface plant- 
ug is deemed best for the heavy, poorly drained soils of eastern Kansas, the 
ipen furrow method for the well-drained soils of eastern Kansas where rain- 
all is abundant, and listing for western and central Kansas. Fall listing is 
egarded as a good farm practice in the western part of the State. 

Several feeding experiments reported are abstracted on page 71. 

Diseases and insect enemies affecting the crop are briefly described and con- 
rol measures indicated. 

Report of the plant breeder, H. B. Cowgill (Porto Rim Dept. Agr. Sta. Rpt. 
^17, pp. 15-se, S9-.%, figs. 6). — This reports the progress of sugar cane breed- 

f ^g work and of fertilizer experiments with sugar cane conducted at the 
iTto Rico Insular Station for the year ended June 30, 1917, in continuation 
■ work previously noted (B. S. R., 37, p. 236). 
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The cross pollination of cane varieties was continued employing the method 
described In the last report the standard varieties Otahelte and Crystalllna 
again being used as the pistillate parents, and the pollinators being B-347, 
B-3412, B-109, B4596, D-117, and D-109. The results are said to have been 
successful, both from the point of view of technique and as to the number of 
seedlngs produced. Different grades of cloth for bagging the tassels were tested 
and a closely-woven cheesecloth was found to be most suitable. “The work 
during the past year tends to verify the belief that some of the characters 
of cane can be combined by breeding as baa been done with other plants. The 
seedlings from crossed seed appeared to grow stronger and to possess a greater 
degr ee of vigor than those from uncrossed seed planted alonglde.” 

Selections were made from the 1912, 1913, 1914, 1915, and 1916 seedlings 
for propagation and further selection. Brief descriptions are presented of the 
10 most promising new varieties developed on the island from selected 1912 
seedling canes. Tests of foreign seedlings are also reported In which D-117 
and B-3412 are said to have given the best results as compared with Otahelte. 

In the fertilizer experiments conducted at the station the limed and fertilized 
plats produced much higher yields than those similarly fertilized but unlimed. 
The maximum yield, 24.1 tons, of cane per acre was obtained from a limed plat 
fertilized at the rate of 120 lbs. of nitrogen, 120 lbs. of potash, and GO lbs. ol 
phosphoric acid per acre. Cooperative fertilizer experiments are also described 
in which the highest yields were obtained from an appllcaton of 120 lbs. of 
ammonia, 00 lbs. of phosphoric add, and 60 lbs. of potash per cuerda (1.01 
acres), amounting to approximately 20.15 tons of cane. A tabular statement 
Is presoated showing the estimated cost of the various fertilizer treatments and 
the value of the Increase In yield of cane per cuerda. The experiments are 
said to indicate “ that It is economy to use fertilizer, even at the present prim, 
but that the proportion of nitrogen should be relatively high and that of potash 
relatively low, or entirely omitted.” 

Effect of some alkali salts upon fire-holding capadty of tobacco, H. R. 
Khaybii-l (Hot. Guo., Si (1917), So. 1, pp. .}3-56).— The conflicting theories of 
Schlosing, Nessler, Garner (E. S. R., 19, p. 334), Mayer, and Barth with respect 
to the reasons tor the favorable action of the potassium salts of organic adds 
upon the “ burning qualities ” of tobacco are briefly reviewed. The author then 
presents and discusses his own experimental data showing the effects of caesium, 
rubidium, potassium, sodium, and lithium salts in an effort to obtain further 
light upon these theories. It was suggested that the different salts may affect 
the colloidal state of the material of the leaf, or that potassium may possess 
some peculiar chemical properties which account for its behavior. 

The method of experimentation involved the treating of tobacco leaves, filter 
paper, and lump sugar with the various salts and noting their effect upon the 
fire-holding capadty. The tobacco was all of a strain of a cigar filler type 
grown in Pennsylvania under definite fertilizer treatments. The leaves had 
been well sweated. All the salt solutions applied were 28.9 per cent of normal 
In studying the effect of the salts upon the colloidal state of the leaf materials 
some leaves were rendered add by treatment with 0.5 normal acetic add and 
others rendered alkaline by a treatment with 0.2 normal sodldm hydroxld. The 
salts were applied hy means of an atomizer and the leaves placed under bell 
Jars to allow a diffusion of the salts through the leaf. Portions of the tip, 
middle, and base of each leaf were tested for fire-holding capadty, being timed 
with a stop watch. The author’s observations and conclusions may be sum- 
marized as follows: 

The alkali carbonates ol caesium, rubidium, and potassium in the order 
named showed a definite, marked effect In promoting the flre-holdlng capacity 
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of tobacco, while sodium and llthlom carbonates did not Potasslnm oxalate 
was the only effective oxalate tested. Of the carbonates and oxalates tested 
in an alkaline medium lithium was more effective than sodium In the precipita- 
tion of colloids and was also slightly more effective in Increasing the fire-holding 
capacity. The citrates showed no such relaUonahlp, and of the carbonates po- 
tassium, rubidium, and caesium did not behave in this manner. It is doubted, 
therefore, whether the effect of the salts upon the colloidal state of the tobacco 
leaf Is significant 

Potassium citrate promoted burning, while the citrates of sodlum.and lithium 
were nearly neutral in their effect 

The organic salts of potassium, potassium carbonate, tripotassium phosphate, 
dipotassium phosphate, and potassium sulphate improved the fire-holding ca- 
pacity, while potassium chl<trld, acid potassium sulphate, and monopotasslum 
phosphate were injurious to the burn. 

Sodium carbonate improved the fire-holding capacity slightly, while all 
other sodium salts were either neutral or injurious. 

Data were obtained which failed to confirm the theory that reduction of the 
potassium salts accounted for their favorable action. Other data showed that 
the harmful effect of the chlorids was not due to their fusion as suggested by 
Barth. It was also evident that the alternate giving off and taking up of carbon 
dioxid did not account for the beneficial effect of potassium carbonate. 

The author concludes that tlie effect of the .salts in raising the temperature of 
the leaf may be significant, and that tlie action of caesium, potassium, and ru- 
bidium salts may be due to a number of complex factors. It Is also deemed 
probable that caesium, potassium, and rubidium as carbonates, sulphates, and 
phosphates possess a specific catalytic action in combustion, and that the 
chlorids possess a negative catalytic action. 

It is proposed to study the rate of decomposition of various organic salts 
of the alkalis and the decomposition products of various organic substances 
treated with salts of the alkalis when subjected to temperatures which are at- 
tained in the burning cigar. 

A brief bibliography is appended. 

Shall we plant more spring wheat? W. L. Buelison (Illinois Sta. Ciro. 
(1918), pp. 2).— The possibility of increasing spring wheat production in Illi- 
nois, especially in the northern and central part of the State, is indicated, and 
cultural methods are briefly described. Marquis, with 3-year average yields 
>f 32.2 bu. per acre at DeKalb and 24.2 bu. at Urbana, is especially recom- 
mended; while Durum, Hed Fife, and Bluestem are also regarded as valuable 
rarieties. 

Hespiiaiion of stored wheat, C. H. Bmlet and A. M. Guejae (,}our. Agr. 
Research [D. S.], f3 (1918), No. 11, pp. 685-113, figs. 1 ). — Briefly defining respi- 
ration “ as the release of energy through the biochemical oxidation of organic 
compounds as accelerated by certain enzyms," the authors describe rather ex- 
tensive investigations conducted at the Minnesota Experiment Station on the 
respiration of stored wbeat and on the consequent heating of the grain. 

“ Since the grain itself is a poor conductor of heat, it follows that the heat 
Energy released through respiration accumulates in the mass in proportion to 
Its bulk, so that the increase in temperature may In time become very marked." 

available evidence Is held to Indicate that the heat of respiration is pro- 
Bnced by the oxidation of reducing sugars, that the principal release of energy 
fhould occur in the structure where it is required for the synthesis of new or- 
pnlc compounds, and that the embryo being endowed partlculariy with that 
pinction, respiration must be most pronounced in it, if not confined to it. 
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The procedure followed aud the apparatus employed have been described 
elsewhere, as noted on page 27. The respiration data, stated in terms of mili- 
eiaiiis of carbon dloxld respired per 24 hours by each 100 gm, of dry matter, 
are jiresented in tabular form, illustrated graphically, and fully discussed. The 
rate of respiration was studied with relation to various factors, including the 
moisture content of the grain, the consistency of the wheat kernel, the relative 
Ijluropness and soundness of the kernel, the “ period of dampness " or dura- 
tion of exposure to excess moisture in the wheat, the influence of temperature, 
the Influence of accumulated carbon dioxld, and the effect of respiration in an 
oxygen-free atmosphere. 

The results of the Investigations are said to support the findings of other 
workers " that spontaneous heating in damp grain is occasioned by the bio- 
logical oxidation of dextrose and similar sugars, chiefly in the germ or embryo 
of tile licrnel." It was concluded further that moisture is one of the deter- 
niiiiiiig factors in respiration, establishing the comparative rate of diffusion 
between tlie several kernel slruclures. Any gain in the moisture content of 
tlK! kernel incroiisod the rate of diffusion and, simultaneously, the rate of respi- 
ration, tlie increase being gradual and fairly uniform until the moisture ex- 
cocelcd 14.5 per cent, in the case of plump spring wheat, w>hen it was markedly 
accelerated. 

Tlie soft, starchy wheats respired more rapidly than hard, vitreous wheats 
containing the same percentage of moisture. I’lumpness of the wlieat kernel 
affected tlie rate of respiration, as shown by contrasting plump and shriveled 
grain. The siirlveled wheat respired two to three times as much as did the 
plump wheat at moisture contents above 14 per cent, while at percentages of 
moisture below 14 per cent the difference was not very marked. The high ac- 
celeration of respiration In shriveled wheat coutaming more than 14 per cent 
of moisture was attributed to the higlier ratio of germ to endosperm and honev 
the larger iiorcoiitage of enzym to substrate as compared with plump wheat. 

The period of ilainpnes.s bore a relation to the rate of respiration, as shown 
by comparing the respiration of freshly dampened wheat with that of mitiirally 
damp grain and witli grain tliat had been dampened and stored for varying 
lengths of time. The curve of respiration diverged from tliat of freshly damp- 
ened wlieat when the moisture content cxceod“d 12 per cent, and was more 
marked with 13 per cent of moisture. In the case ot wheat dampened and 
storcil, the quantity ot carbon dioxid re^iiired varied directly with the number 
of days tlie wheat remaiued in storage. The temperature at whicli the grniii 
was stored affected the rate of di.istatie action, thus increasing the qu.antit.i 
of siibstrale available lo the respiratory enzyms, as Inillcated by the greatei 
rale ot respiration of wheat stored at room temperature than that stored at 
tile outdoor teiiiperature during the winter months. 

Un-soundness of wheat caused by ihe freezing of the unripe plant resulted la 
higher respiratory activity in the thrashed grain, as was shown by compariug 
moderately an.i badly frosted wheats with sound wheat. The frosted wheat 
respired more vigorously than tlie sound wheat, this being attributed to the 
arrest i,ig of tlie synthetic iirocesses on freezing and subsequent activities of 
the lij dridytlc enzyms on thawing of the frozen wheat. The accumulation ot 
gltieose ns tlie result of starch hydrolysis furnished larger quantities of sub- 
strate to tile respiratory enzyms. 

Increasing temperatures accelerated the rate of respiration until 55” 0. was 
reached, M ith rising temperature the diastatic action upon starch increased 
until a point was reached at which enzym activity dlmlnshed. .Iccumulaton of 
carbon dioxid in the respiration chamber decreased the rate ot respiration. The 
mean rate by tour-day intervals was highest for the first four days, diminisliinf 
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materially in successive periods. Respiration was reduced In nn oxygon-frco 
atmosphere, the ratio to that occurring In a normal atmospliore being about 
1 : 2.5. 

A bibliography of 49 titles is appended. 

The dandelion iu Colorado, B. O. Longteab {Colorado Sta. Hul. 2S6 (1918), 
pp. S-S5, figs. 21).— The appearance and habit of growth of tlie damlelioii 
[Taraxacum ojficinale), said to be the most noticeable and persistent weed in 
lawns in Colorado and also reported as a rather important field weed in native 
pasture lands below 8,000 feet elevation, arc described, and experimental work 
in an effort to effect its eradication and control is noted and fully discussed. 

Germination tests with seed collected the fourtli day after the first opening 
of the blossoms and on each successive day up to and including the ninth ilny 
indicated that at least seven days must elapse before any appreciable amount 
of seed is sufficieutiy mature to germinate. The maximum germination ob- 
sen’ed amounted to 25 per cent and the minimum to 8.3 per cent. 

Based upon experimental results and upon general observations the follow- 
ing methods, or combination of methods, are deemetl adenuate for the control 
of the weed: (1) The establi.shment of lawns on a well-prepared setnl bed and 
with good seed containing 10 per cent of white clover. Dead spots and thin 
places on the sod of old lawns should be rescinded each year, preferably in the 
early spring. (2) The application of about one teaspoonful of ga.'«oline or kerr*- 
sone to the crown of each plant at any time during the growing sea.son. (3) 
The digging out of individual plants as deeply as possible and at least once 
each season, preferably just before blooming. A second digging in the fall is 
recommended. (4) The prevention of seeding by early digging, the use of 
gasoline on individual plants, frequent clipping, picking the fiower heads w’hile 
in bloom, and by early spraying with a suitable herbicide. (5) Spraying badly 
infesited lawns wdth a solution of iron sulphate (1.25 lb.s. per gallon) at least 
three times at intervals of about two weeks preferably in late summer was 
found to be most effective and was also the cheapest method from the stand- 
point of labor costs. 

The dandelion did not crowd out alfalfa under favorable conditions of growth 
for the alfalfa, some limiting factor being present wherever an encroachment 
of the weed was noted. 

Johnson grass control, H. C. Heard {Arizona Sta. Bui. 82 (1917), pp. 3.8S- 
S5-5. Jigs. II).— Experimental work on the eradication and control of Johnson 
grass {Sorghum halepensey in the irrigated valleys of southern Arizona, as 
outlined by J. F. Nicholson, Is described, and tabulated data arc presented 
showing the estimated cost aud returns from the various treatments from 
July, 1915, to November, 1917. The exi^erimonts were conducted on the Salt 
River Valley Farm near Mesa, one-half of the tract being described as infested 
with a perfect stand of Johnson grass and about 40 per cent of the remainder 
-oavily infested. The methods of treatment embraced summer fallow followed 
hy winter grain, summer pasture with sheep followed by winter grain, in- 
tensive cultivation employing a rotation of cotton and com, and continnous dry 
■ allow. The fields varied In size from 10 to 40 acres. The different operations 
ttre discussed in detail and conclusions reached as follows: 

"The quickest way to rid land of Johnson grass is to overgraze with sheep, 
tueanwhile irrigating frequently. The most effective way, as well as the most 
economical, is the frequent cultivation of a late summer crop, such as corn, 
followed by another crop demanding much tillage, such as cotton. The exact 
erops to be chosen should depend upon the market outlook and the probable 
price which can be realized. The metliod demanding the least labor and out- 
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Eeport of the horticultural department, C. G. Woodbubt (Inrfiano Ste Kfl. 
19 n m n-ZiD.-lho results of the long-contiuued orchard management n- 
vestigaLns, here siiminariaed, have been previously noted (E. S. 38. P- 
D u-ing the past year greeidiouse investigations have been conducted in the 
af f'-irhon dio 'id to 'soils growing Christmas peppers, head lettuce 
‘"’d Ibo ■ and string beans .\s here brietty summarized, carbon dioxid appear! 
m have liemdidal as well as detrimental effects. The beneficial effects are tto 
It causes various bacterial activities to be increased and ‘"at It ‘b, 

water soliibte plant food in the soil. Its detrimental effects are that it in 
creases soil acidity and that the amounts used have excluded oxygen to gre. 

eiteut from the soil atmosphere. . 

Fertilizer experiments with head lettuce show nitrogen to have given belt 
responses than any other element. The prineipnl observed of orsa" 

manure ns compared with cliemicals were that it furnished available nitrog 
continuoiislv throughout the time of the investigation. ts 

Experiments with winter or dormant pruning have been conducted since tt 
sorin" of 1P12. The main differences in pruning practice employed on the diffe 
ont plats were a rather severe annual heading back as compared with no hea. 
in" back The plats receiving no annual pruning also received a minimum i 
thinning out consistent with good orchard practice and no cutting was dm 
except in the case of necessity to preserve the form of the tree. res . 
for the five-year period, as here summarized, show that neither type of tr 
log nor severity of pruning has had a material effect on the average tree growtt 
ns evidenced by circumference increase. The growth results attend ng p 
ing practices appear to be directly influenced by the moisture conditions imme 
diatelv following. Of the trees on the plats that have borne fruit, lightl 
pruneil trees have produced on an average 83 per cent more fruit, 35 per ce 
more highly colored fniit, and 15 per cent smaller fruit than heavl y pru 
trees during the second year of hearing, corroborating the results of the HR 


Another pruning experiment was started at Bedford, Ind., in the spring o 
1910, with the view of studying a number of factors not previously considered 
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Q this experiment the results of the first season showed that system of soil 
exerted a greater effect on tree growth than did pruning. Cutting 
ack the annual growth of these young trees proved to be a detriment in every 
ase, either where the trees were In sod or grown under tillage, and there was 
10 pronounced indication that pruning w’.as less injurious under one system 
ban under the other. 

In the cover crop experiment being conducted in the station orchard trees 
n the plat of early sown rye made the best growth during the past season. 
:rees on the check plats made the poorest growth records, indicating that it is 
larticularly injurious to leave ground bare. The cover crops maintained a 
tniform and higher soil temperature than the checks. Observations made in 
he spring indicate that the green covering tends to deplete the moisture con- 
Rot. and lower the soil temperature, while the dead covering tend to conserve 
moisture and lower the temperature. 

I V^etable improvement, H. B. Cowgill (Porto Rico Dept. Agr. Sta. Rpt. 
n, pp. Zt, 23).— A list is given of northern varieties of vegetables that have 
icceeded at the station, together with a brief preliminary report on tomato 
•ceding experiments. 

The home vegetable garden, M. P. Aheaen (Kansas Sta. Circ. 6’.J (fPiS), 
j. 8, fig»‘ 2). — This circular contains concise suggestions for growing a home 
ipply of vegetables, including plans for the rotation of crops. 

Hotbeds for home gardens, W. E. TjOmmel (/nduiua Sta. Circ. 77 (1918), pp. 
figs. 7).— This circular discusses the construction, preparation, and manage- 
ent of hotbeds. 

The war garden hotbed, C. E. Duiist (/Winoie Sta. Circ. 215 (1918), pp. 8, 
5).— This circular contains practical directions for the construction and 
lanagement of hotbeds and cold frames. 

Revised compatability chart of insecticides and fungicides, G. P. Orat 
California Sta. Circ. 195 (1918), pp. 5, fig. J).— The author's compatability 
lari, which was originally prepared in 1914 (E. S. R., 31, p. 751), has been 
jvised to correspond to the best current spraying practice, simplified, and ar- 
mged in the form of a circular chart. It indicates the sprays that can be 
pplled in combination, thus reducing the cost of application, and also points 
lit the dangers in apparently harmless combinations. 

Directions for spraying fruit trees in Illinois (Illinois Sta. Circ. 212 (1918), 
p. 12, figs. 8). — This circular is particularly designed to meet the needs of 
3e owners of small orchards. Spray schedules are given for apples, pears, 
paches, plums, cherries, currants, gooseberries, and grapes, together with di- 
jctions for making and mixing the standard sprays. 

The Indiana Horticultural Society’s experimental orchard, J. Oskamp 
Indiana Sta. Circ. Ik (1917), pp. 16, figs. 7). — The purpose of this circular is 
» record the work cafi'Ied on in tliis orchard by the society and to make the 
mclusions and judgment of J. A. Burton, superintendent, available to the 
■nit growers of the State. The orchard was started in 1899, largely for variety 
istlng, and was transferred by the society to Purdue University in 1917. The 
rime purpose of the orchard was to produce new and better varieties of apples. 

3 1900, 10,000 seeds were planted in nursery rows and more seed was planted 
I 1905. One thousand seedlings of known parentage resulting from cross- 
3lUnations have also been grown. A few of the best of the seedlings that 
hiited In the orchard are here noted and in some cases described. 

Summing up the results of the work with seedlings it is concluded that there 
►pears to be no way of forecasting the value of the fruit of an apple tree 
the habit of growth of the seedling. Varieties from which seeds have been 
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planted are Grimes, Stayman WInesap, Rome Beauty, Ben Davis, Salome, Kao- 
saa Keeper, Mann, and Kentucky Cider Crab. Seventy-five per cent of the 
resulting s^linga have been fairly good. WInesap gave the largest number 
of promlsLiig seedlings. Seedlings of WInesap generally preserved the poor 
root system of the parent and those of Ben Davis the good root system of the 
parent. From all of the seeds planted In the orchard there has never been a 
reproduction of the original variety even when fertilized by its own pollen. 
No .specific data are given on the cross-pollinated seedlings. 

Studies of the Influence of stock on scion have indicated that certain stocks 
do Influence the scion and that others do not In one case, scions of Yellow 
Transparent and Chenango were grafted on a wild crab, which had been bear- 
ing heavy crops of fruit previous to the insertion of the scions. The stock has 
not Influenced the fruit of either variety, but the ungrafted crab limbs hate 
borne no more fruit and the growth of the stock has been restricted to the 
limbs bearing the scions. The Inserted scions have grown rapidly, whereas 
there has not been a new growth on the crab limbs of half an inch in the last 


13 years. 

A comparative test of scions taken from nursery stock and from bearing 
trees resulted In no observable difference in the bearing qualities of the grafts. 
The same was true of water sprouts nsed as scions. Likewise, variatlon.s In 
size and color of fruit of the same variety as observed on different trees were 
nullified when scions from these trees were grafted on the same tree. From 
these results as a whole It Is concluded that the observed variations within 
varieties are probably due in almost every case to environment rather than to 
bud variations and that there is little chance of improving apple varieties 
through bud selection. 

In order to test the effects of spray chemicals on tree roots, enough lend 
arsenate and copper sulphate to spray a full-grown tree for 30 years was 
spread on the ground, as far as the limbs reached, around a seven-year old 
Duchc.ss tree. The only immodinte effect was to kill some of the grass and 
weeds under the tree and the tree was still robust and healthy seven years 
after this drastic treatment. 

A.s tar as the- soil in this orchard Is concerned fertilizer experiments haw 
given neutral results during a 10-year period. An actual test of a carload 
of soil Imported into the orchard from Wenatchee, Wash., Indicates that it 
Is something other than soil that causes early bearing in the Pacific North- 
west and that soil Is not responsible tor variations In quality between far 
western aod eastern apples. 

The circular concludes with a report on named varieties of apples planted 
In the experimental orchard In 1899. 

Seed production in apples, C. S. Cbandail {Illinois Sta. Bui 205, 
{1911), pp. ^l.—An abstract of Bulletin 203 (E. S. R., 38, p. 245). 

Further observations on the effects of pruning, root pruning, ringing, and 
stripping on the formation of fruit buds ou dwarf apple trees, A. W. Dri>'k- 
ABD, JB. (Virginia Sta. Tech. Bui. n (1911), pp. 1S1-US, figs. 5; Rptf. 
pp. 1S7-1^6, flgu. 5 ). — This paper gives the results for 1915 and 1916 of experi- 
ments started In 1913 to determine the effects of pruning, root pruning, fin? 
ing, and stripping at different seasons on the formation of fruit buds on apP‘^ 
trees. A record of the effects which rhe different operations produced 
the fruitfulness of the trees in 1914 is given in a previous paper (E. S. E - 


p. 73.>). 

The trees received no pruning treatment since 1913, but the results 
here presented for 1915 and 1916 continue to show marked effects on Ruii 
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but! formation due to the original treatments. They confirm In general the 
conclusions dravm in the previous paper, thus Indicating that the influence 
of a particular treatment or operation may extend over a long period of time. 
The tabular data obtained for tlie three seasons, 1914-1916, also show the 
phenomena of alternate-year bearing. The trees which fruited heavily in 
1914 produced relatively few fruit buds in 1915 and heavy crops in 1910. 
Likewise, light-yielding trees in 1914 bore heaviiy in 1915 and again lightly 
in 1916. The various treatments given the trees appeared to .‘shift the froitlng 
year, since the check trees bloomed on the alternate year as compared with 
the treated trees. During the period of the experiments the check trees 
have not produced as many fruit buds as the treate<l trees. 

Studies on methods of protecting ringing wounds on apple trees to pro- 
mote their healing, A. \V. Drinkabd, ja., and A. A. Ingh.\m (Virginia Sta. 
Tech. Bui J7 (1917), pp. lp-160, Jtgg. 8; Rpts. 1915-16, pp. U7-160. fgs. S).— 
The object of this study, which was conducted during the years 1915 and 1916, 
was to secure data on the healing of wounds made by the operation of ringing. 
An annular cortical section was removed from the trunks of the experimental 
trees about 12 in. above the ground, the width of the sections ranging from 0.5 
to 1.5 in. on different trees. The first series of experiments was conducted by 
the senior author In August, 1915, some of the wounds being covered with 
various protective pla.sters, an<l others being left expost^d. These experiments 
were performed too late to produce any material Increase in the formation of 
fruit buds on the treated trees, but they showed clearly the possibility of pro- 
tecting wounds so that healing might proceed properly. Adhesive plaster, fric- 
tion tape, paraffm paper, cheesecloth inserted in water, and Scott’s tree pro- 
tectors all proved satisfactory. Covering the wounds with paraffin paper was 
the simplest and cheapest method of protecting them. 

During the season of 1910 the junior author performed a series of experi- 
ments to determine the conditions which favor the proper healing of ringing 
wounds without interfering with the object sought through ringing and the 
jractlcablltty of controlling the factors which influence the proper healing of 
uich wounds. The ringing operation included brandies of full-dwarf trees 
rarjing in circumference from 3 to 5 in., trunks of full-dwarf trees varying 
from 7.5 to 11 in. in circumference, and trunks of half-dwarf trees ranging 
from 11 to 15 in. in circumference. The maximum width of ringing wound 
u«cd on the smaller trees was 1.5 in., and on the larger trees. 3 in. 

The.ve experiments showed that the period of fruit inid differentiation should 
be the controlling factor in selecting the time to do the ringing. For the sta- 
tion locality this time may vary between May 24 and July 26, or possibly be- 
tween even wirier limits, depending upon seasonal conditions. Complete heal- 
ing was secured with all widths and circuncferences used In the experiment and 
the width of the ring need not be varied to accommodate difTerent tree circum- 
ferences. Equally good healing was secured on fairly vigorous trees and on 
trees appearing very vigorous. However, ringing is more apt to promote fruit 
bud formation on very vigorous trees. 

Moisture is essential for the proper healing of ringing wounds and may be 
supplied artificially or conserved by checking evaporation. In thi.s work the 
use of some form of covering, thus preventing evaporation, gave better results 
than supplying the wounds with moisture artificially, 

In no case did paints and similar preparations that were used promote or 
Permit healing. Disinfectants when used alone were of no value, but when 
Used in conjunction with paraffin-paper protectors perfect healing and protec- 
tion against fungi and bacteria were secured with certain ones, such as a satur- 
71629"— 18 i 
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ated solution of salicylic add or 10 per cent creolin. One per cent copper 
sulphate and 2.5 per cent carbolic acid also g.ave good results. 

Pruning investigations. — Second report, J. R. Magness, A. F. Edminster. 
and V. K. Gabdneb (Orepon S(o. Bill. Ije (1917), pp. 78, flg». 51). — In continua- 
tion of previou.s InvestigatioiLs (E. S. R., 36, p. 237) this bnlletin reports the 
following pruning studies conducted at the station: 

Studies in fruit-bud formation, by J. R. Magness (pp. 3-27).— In previous 
work reported by the author it was found that early snmmer pruning tended 
greatly to reduce the number of fruit buds formed on the one-year wood. The 
influence of the pruning was very much localized and only the buds in close 
proximity to the pruning cut were affected in any way. The studies here re- 
ported were conducted largely to determine whether reduction of leaf area 
through summer pruning is the principal cause of the influence exerted by 
pruning, to what extent fruit-bud formation is dependent upon leaf area, and 
to what extent the leaves in any one portion of the tree influence that portion 
of the tree and other portions of the tree. The trees used in this work were 
six years old, dwarfed on Paradise stock. The following types of defoliation 
were practiced ; Bulk defoliation, or removing all the leaves from large por- 
tions of the trees ; defoliation as pruned, or removing the leaves from the same 
position and to the same extent that summer pruning would remove them; 
removing all the leaves from certain of the current season’s shoots ; Individual 
spur defoliation ; and the removal of leaves from individual axillary buds. A 
microscopic study of buds under different defoliation treatments was made. 
The defoliation studies as a whole are summarized as follows: 

" Fruit-bud initiation will not take place, and fruit buds will not form in 
most varieties lu the absence of a fair amount of leaf area in the tree. Leaf 
area in one part of the tree will usually not supply food material to the buds 
In anotlier part to tlie extent necessary to cause tliem to become fruit buds. 
Defoliating one-half of a tree has little influence upon the undefoliatcd por- 
tion, but that part which la defoliated functions as it would if aU the leaves 
had been removed from the whole tree. 

“ Food material stored in the tree through the dormant season is apparently 
stored largely in the tlswue adjacent to the leaves in which It was manufactured. 
This is shown by the tact that the defoliated portion of a tree does not develop 
ns strongly and well during the spring following the treatment, as does the 
undefollated portion. 

“ Removing the same number of leaves, without any pruning, has practically 
the same effect upon the fruit-bud formation for the immediate year following 
that a summer prunin.g, removing leaves from the same position, would have. 
Buds on one-year wood, in areas from which the leaves have been removed arc 
slower in starting out into growth, and make a weaker growth the following 
spring than do other buds on tlie same shoots not defoliated. This Is more 
noticeable in some varieties tliaa in otliers. 

“ One shoot seems to be very largely independent of other shoots about k 
so far as fruit-bud formation is concerned. It is apparently largely depend- 
ent upon its own leaves for nourishment Removing leaves from individual 
spurs tends to prevent the formation of fruit buds upon those spurs, although 
U does not entirely elieck the development of flower parts. On those spurs 
which form fruit buds, notwithstanding defoliation, the blossoms are, on the 
average, considerably later in opening in the spring. 

"Axillary buds of the Wagener seem to be almost entirely dependent upon 
the Immediate subtending leaf for the carbohydrate supply with which they 
are nourished. Removing the subtending leaf entirely prevents frlut-bud for- 
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mation. Buds so treated either remained entirely dormant during the following 
<Towing season or pushed out into very weak growth. Very few of them showed 
a development approaching normal. 

“Microscopic examinations of buds, both defoliated and undefollnted, taken 
at intervals during tlie summer, show little influence of the defoliation so far 
as development is concernetl. No buds were studied that were taken later 
than September 12. 

“ There is a very decided decrease in the number of calcium oxalate crystals 
oposited in the tissues of defoliated as compared to undefoliated buds. Tliis 
uiy be indicative of a small supply of soluble carbohydrates and general slow 
ictabolism in the bud tissue. 

“ Injury to the bark on the ti-imk of the tree very greatly stimulated fnilt- 
ud formation. This Injury brlngst about very dilTeront conditions of nutrition 
1 the tree from those produced by defoliatioti, for by preventing the normal 
ow of elaborated foods to the roots, the supply Ju the top of tlie tree is groatly 
icreascd by the injury of the bark.” 

The r€lati07i between angle, length, and dionetcr of shoots and the de- 
dopment of side shoots and fruit spurs from lateral buds, by A. F. Edminster 
pp 2S-4S).— The object of this investigation, which was limited to a study of 
pple shoots, was to obtain a body of evidence upon the ninount and type of 
Towth produced by shoots and branches growing at diiferent angles with the 
iew of determining the relation between augle of limb and productiveness. 
L'he results are presented In a series of tables and charts and discussed. A brief 
)ibllograpliy of cited literature i.s given. 

a result of a statistical study of stnne 9,000 apple slmots the aulhor 
’oticludes “ tliat while there is a correlation between angle of shoot and the 
percentage of lateral buds breaking, on tlie average this percentage is higlicr 
n the case of the more upright than in the euse of the more hori/.oiifal or 
Iroopiug shoots. Not only is the total percentage of lateral buds breaking 
higher, but also the percentage of lateral buds that form fruit spurs. In cn.se 
i'f the more spreading varieties, it Is tlie .shoots that are iii<»re nearly the mean 
shoot angle for the variety that show the highest percentage of buds breaking. 

“There is a comiiaratively high degree of correlation between the length 
of shoots and the percentage of lateral buds breaking and of those forming 
fruit spurs, the longer shoots being the more productive of both side shoots 
aod spurs. A certain relationship also exists between the diametor of shoots 
£iQ(i the percentage of their lateral buds breaking and of thusc^ forming fruit 
spurs. The stouter shoots are the more productive of both side shoots and 
spurs. 

On the average, the more upright shoots are al.so the longer and the thicker. 
In other words, there is a positive correlation between the three factor.s — angle, 
length, diameter. That each factor is mo.-e or less independent of tlie others, 
however, in its influence upon the breaking of lateral bud.s is indicated by tlie 
fact that, on the average, shoots of the same length and diameter still show 
the influence of angle, those of the same augle and diameter still show the in- 
iluence of length, and those of the same angle and length still show the influence 
of diameter. 

" When in pruning, a choice is presented, it would seem the part of wisdom 
to pref^erve those shoots that are long, stout, and more or less upright, or that 
least approach the mean shoot angle for the variety.” 

'I he in/fucTice of bending dormant shrpots upon their subsequent beha7}ior, 
hy V. 11 . Gardner (pp. 49-o6). — The object of the present investigation was to 
tiscertain what are the actual results of bending one-year old apple shoots. 
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Prior to tho hendin? experiments detailed records were made of tlie character- 
istics of 1,658 apple shoots (Grimes and Esopiis) at the end of the growing 
•eason. Seven hundro<I and eighty-three of these shoots were then artificially 
bent while still dormant and fastened in new positions. Records were then 
made at the close of the following growing season as to increase in diameter, 
amount of new shoot growth, and number of fruit spurs formed. The results 
of tlie study are summarized as follows: 

*' The (lata show that on the average the total parentage of buds * breaking ' 
on the artificially bent shoots was practically the same as that on check shoots. 
Artificial bending did not materially influence the iK*rcentage of buds that formed 
fruit spurs or the percentage that formefl nesv shoots; though in one of the two 
varieties studied it proved a stimulus to shoot growth rather than a check. The 
artificial bending resulted in a change in the location or distribution of fruit 
spurs and of new shoots on the shoots of the prcjceding season. Its general 
tendency was to increase the number of fruit spurs toward the terminal end of 
the shoot and decrease them toward the basal end. Onversely, its general 
tendency was to decrease the new shoot growth from the terminal portion of tlie 
shoot and increase it from Us basal portion. 

The ioinlcr heading back and thinning out of apple shoots in ywing trees, by 
V. R. Gardner (pp. 57-78). — This article presents tabular data dealing with 
the elTect of winter heading back of one-year-old shoots upon the subsequent 
development of spurs and branch shoots from those same shouts; the effect of 
winter tliinning out upon the development of new spurs on adjacent unheaded 
shoots; the effects of \vint»‘r lieadlng back and of thinning out upon fruit-binl 
formation on previously ostublislied spurs; and the effects of these two methods 
of pniiiiug upon tlie formation of terminal and lateral fruit buds on the new 
shoots of Che following season. 

The j^utlior’s conclusions based on these data are summarized as follows: 
“A statistical study of 1,055 individual Grimes shoots in young trees upon win- 
ter heading hack warrants the following statements: 

" In general, heading the individual dormant apple shoot decreased the 
nuinbc'r of nc"’ branch shoot.s to which it gave rise, this decrease in number of 
view slUK'ts being greaier wllb increase In severity of heading. 

“In this variety, heading back, whldn the range employed (i. e., 0 — 80 per 
(vnt) exerted compiiraiivoly little influence upon the amount of new shout 
growth to which the Individual shoot gave rise. In otlior words, the amount of 
new shoot growth to which a shoot will give rise the following year is corre- 
lated witii the length before pruning rather than witli its length after pruning 
or with the amount or severity of the pruning it may receive. There is reason 
to believe that in .some varieties it a<'ts as a stimulus to shoot growth. 

“ Heiidiiig back resulted in a decrease in number of fruit spurs to which the 
individual shoot gave rise, the decrease being more marked with increase in Hiu 
severity of heading. In other words, fruit-spur formation on the individual 
shoot Is corrohitod with the length of the shoot after, rather than before, 
pruning. 

" Though the new shoot growth produced by headed shoots tended to he 
flosely correlated with the size of the'origiual shoot, rather than with what 
left of the shoot after heading, the data show that comparatively severe heiul- 
ing tended to subordinate its relative position in the tree. The effects of coii- 
tinued severe lieadlng are cumulative, and consequently it is comparntiveh 
easy to check or make more imiiortant one part of the tree that is growing loo 
rapidly or too slowly. 
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"A statistical study of the comparative effects of winter heading back and 
of thinning out in 461 young apple trees, including trees of Grimes, Giino, Rome, 
and Esopus, warrants the following statements: 

“Broadly speaking, a general heading-back of the shoots of a tree acted 
a stimulus to new shoot growth, resulting in an increase in number of units 
of new shoot growth for each unit of old, as compared with unpruued trees. 
The amount of this stimulus varied considerably with variety. On the other 
hand, an equally severe thinning acted as a check to new shoot growth, result* 
iiig in a decrease in number of units of new shoot growth for each unit of old, 
;is compared with unpruned trees. The amount of this check varied consider- 
ably with variety. 

“Lessened fruit-spur formation accompanied winter shoot pruning of any 
— either thinning out or heading back. In the case of profuse spur-bearing 
varieties, like Esopus and Grimes, heading-hack resulte<I in a inurli ni<u*e 
[uarked check to frult-spur fonnation tlian etiiially severe thinning out. This 
was not so true with those varieties like Gano and Rome tlint when young 
hear a larger percentage of their fruit buds laterally upon shoots. 

“The comparative effects of fbinniug out and of heading back upon fruit-hud 
foruiation varied considerably with the variety. In general, it was found 
fliat thinning led to an Increased production of fruit buds iij>ou spurs, ns com- 
pared with equally severe heading. On the otlier hand, hcjoling generally led 
to an Increased production of fruit buds terminally upon shoots. In some 
varieties, thinning was accompanied by a greater prodiu-tiou of lateral fruit 
buds on shoots than equally severe beading; in other varieties the reverse 
wivA the case. Considering the comparative efftK’ts of thinning out and of 
beading back, not only ut)oo fruit-bud formation, but upon fruit-bud removal 
jis well, It is evident that the coutiniiation of the former practice tends to 
ini'rease flower and fruit production, while the latter tends to decrease those 
functions. 

“There was Utile difference between the effects upon increase in trunk cir* 
cuniCcreiice of winter heading back and winter thinning out.” 

Orchard heating, F. L. Wkst ami X. E. Edlekskn {Vlah Sia. Bui. ISl ff9/7), 
pp. ftffx. 2 ). — Tills bulletin reimrts the results of orchard heating experi- 
ments conducted at the station, cites some of tlie results secured by other in- 
vestigators, discusses the conditions under which nrtiflcla! heating would be 
financially profitable, and describes the most approved method of carrying out 
the work. A list of cited literature is appended. 

Among the experiments conducted by the authors, water at a temperature 
of 55® F. was piped under 50 lbs. pre.s.sure to the top of each of the trees in 
an acre of apricots. The water left the pipes as a fine spray to a distance just 
siilTicient to cover very thoroughly the entire tree. With the spray on two 
i nights, the treated section was found to be 0.5* colder than the air outside and 
•iis the same both nights. The spray was left on until noon each day. Al- 
iiotigh the air was warming up the mean temperature underneath the cloud 
vas one morning ‘1.1® colder than the adjoining section and the other morning 
•5" colder; showing that the cloud of spray slightly retarded the warming 
fleet of the sun. When the spray w’as applied on a night when fro.st occurred,’ 
he sediment in the water dogge<l the fine spray, and the coarse spray, even 
hough the water was warm before leaving the pipes, collected in the fruit buds 
ind froze them ; producing the same effect as a storm of sleet. 

An experiment was conducted at the station In the spring of 1910 under the 
hpection of W. H. Homer, jr., in which carbon dioxld was employed as a 
=^udge without the addition of heat. Ninety-six lbs. of carbon dioxid was 



46 


EXPEKIMENT STATION EECOKD, 


IVol. 30 


liberated in one acre of an orchard during the uight in a period of hours. 
The gas not only faik*d to keep the trealeil area warmer than the adjoining 
section but actually cooled It slightly. 

In biter experiments conductetl by the authors the relative merits of heat 
and smudge were tested under controlled conditions; the heat being supplied 
by means of electric heaters, the construction of which is here briefly de- 
scrihctl. Electric heaters were placed in the bottom of an approximately air- 
tight box, 2.5 by 4.5 ft. and TJ ft deep, and they gave a rise in temperature of 
14.1'’. With 22 Ib.s. of carbon dioxid (three limes the volume of the box) 
whlcli had been warmed to the same temperature as the box before it entered, 
the heaters gave a rise of only 2.8“ more than with no smudge, the gas being 
liberated In 50 minutes. A test of the air inside of the box showed 3 per cent 
carbon dioxid there. Tills result was duplicate!! on a larger scale by heating 
(with (dectric boaters) an area of r»(XI sq. ft. surrounded by walls, thus indicat- 
ing that a smudge of carbon dioxid Is practically of no value in confining heat 
arising from orchard heaters. 

In order to determine the amount of heat required to warm air, electric 
hisiters were distributed about in the open in the same manner as smudge pots 
are distributed in tlie orchard. The healers were not placed in an orchard be- 
cause electric power was not available there. As a result of six experiments 
IdO horsepower of electrical energy when converted into heat in the open air 
gavf a tomporalure rise of 20“, the temperature outside being 70“. It required 
approximately 14 watts fK»r Mpiure foot to obtain 1 * rise in temperature. Tlie 
results of 15 Invosllgations of other stations show that with 100 heaters to an 
acre the orchard will remain about 4* warmer than the surrounding unheated 
area. Winds of 10 DnU« an hour reduce this to less than 1.5“. Assuming that 
the common smudge oils give out 18,800 B. t. u. of heat per pound burned and 
that a gallon of this oil lasts 4 hours, the authors figure that these smudge pttts 
develop iipiiroxlrnately 6 watts per square foot in raising the temperature of 
the air In the orchard 1*. 

The authors’ Investigations on hardiness of fruit buds to frost (E. S. R., 37, 
p, 344), some data on which are here given, indicate that fruit buds are less 
sensitive to cold tlmn is commonly believed; hence there is a tendency to start 
orchard heaters too soon and too often. The equipment necessary, and the 
best method of orcliavd heating, the forecasting of frost, and the cooperation of 
the Weather Bureau, are given with considerable detail. The average dates of 
the hluoiiiliig period of apples and peaches in the five leading horticultural 
counties of Utah are given, together with data showing the number of uights 
each year that heating would have been necessary in the past 16 years. 

A careful study of the data on fruit yields, selling price, and frost damage 
shows that by the most economical heating the value of the fruit saved is ap- 
proximately equal to the cost of saving it. Mathematical equations are worked 
out, graphed, and explained, showing under what conditions artificial heatin? 
would be fmancially profitable. Summing up this discussion the authors con- 
clude that “ to increase one’s profits or decrease his losses by heating, the salt! 
price of the fruit must be high, the fuel must be cheap, the frost must not be 
accompanied by winds, and the heating must be carried out according to the 
most modern methods with military precision. It is very doubtful whether it 
pays in Utah.” 

Intercropping of young irrigated orchards, R. S. Vaile [Califomia -Sffl- 
Circ. iS4 (191S), pp. 11 ). — This circular presente the results of a survey con- 
ducted during 1917 to determine the extent to which young orchards were beiujj 
utilized for growing secondary crops. 
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The data secured indicate that at least 45 per cent of the young orchards 
were intercropped in 1917 as compared with only about 25 per cent under nor- 
mal conditions. Some data are given showing the financial returns secured in 
some of these orchards, together with the results from intercropping 60 acres 
of citrus orchard at the Citrus Experiment Station with black-eye beans in 1917. 
Under the existing liigh prices the black-eye beans yielded a net profit of $30.46 
per orchard acre (0,75 acre) or $40.64 per full acre. Suggestions are given 
relative to the selection and management of intercrops in young orchards. 

Beport of the cranberry substation for 1916, H. J. Uranklix {llassachu- 
getis Sta. Bui 180 (1911), pp. 183-234) .—The substation work during 1916 was 
jiainly along the lines reported for 1915 (E. S. R.. 36, p. 43). 

Some work in blueberry culture was started with tlie view of determining 
the feasibility of utilizing bogs unsulted to cranberry culture. A number of 
selected and bred strains provided by the U. S. Department of Agriculture, 
together with selected wild plants, are to be tested. 

Weather observatlon.s were made as In previous years. A prolonged WTt 
season caused a large proportion of the blossoms to fail to set fruit and small 
fruit was seriously damaged by flooding. In the autlior’s opinion the late 
holding of winter flowage throws the blossoming period out of its normal season 
nnd enhances the danger of its meeting unfavorable conditions for the setting 
of fruit. 

Further experiments with shade tobacco cloth as a means of frost protection 
indicate that two thicknesses of the cloth spread on the vines will probably 
afford most of the Cape bog.s sufficient i»rote<'tlon. However, this method of 
protection is expensive and Is not satisfactory on bogs with much moss under 
the vines, because of the reduced radiation on such bogs. Water is a better 
medium of protection if it can be applied at reasonable expense. The results 
of these investigations show tliat for bogs in warm or average locations that are 
Hooded by pinnpiug it is unprofitable lu the long run to try to protect well- 
colored berries from frost, especially if the crop is light. Ripened Early Black 
or Howes cranberries are not Injur^.I from exposure t(j 23* F. and sample lots 
submitted to a temperature of 9* only showed about 50 per cent frosted fruit. 
No temperatures low enough to harm well-colored berries occurred at the 
station bog In any picking season from 1911 to lOlC, inclusive. 

Storage tests to determine factors influencing the keeping quality of cran- 
berries were continued. The results are presented in tubular form. They 
indicate that cranberries should not be picked wet Scoop picking Is not 
particularly harmful to keeping quality, but deep sc(»op picking causes a 
maiiraum amount of under berries, loose leaves, and sand to be gathered, 
these materials being harmful in storage. Cranberries exposed to the sun on 
the bog for several hours after picking seemed to keep about as w'ell as 
those housed at once under average storage-house conditions. It is sug- 
gested, however, that berries exposed to the sun might not keep as well as 
berries quickly cooled after picking and placed under cold-storage conditions, 
back of sufficient ventilation affects cranberry keeping adversely, apparently 
iiy interfering with the processes of respiration, thus permitting the accumu- 
lation of carbon dioxid gas given off by their tissues and at the same time 
fedueing their supply of oxygen. Relative to storage previous to shipment 
■t is concluded that low temperatures, because of their retarding effect on 
the processes of respiration and on the growth of rot-producing fungi, seem 
important. The berries should be carefully graded and handled in 
packing and the containers should be siuuil and well ventilated. 
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The year’s experience with resandlng plats Is presented In tabular form 
and compared with previous results. The yield and relative keeping quality 
of berries grown on different fertilizer plats in 1916 are also given. 

The fruit of the fertilized areas was as a rule much inferior in both quantity 
and keeptng quality to that of the checks, this being especially marked with 
the plats treated with lime and with the maximum amount of nitrate of .soda. 
Summing up the results of the fertilizer work since it was started in 1911 
the author concludes that in general whatever slight.advantage in yield has 
been gained by the use of the fertilizers has been balanced by the cost of the 
treatment, the deterioration in the quality of the fruit, and the greater cost 
of picking due to the Increased vine growth. 

The season's work with plant diseases and Insects Is noted on pages 55 and 60. 
Sterility in the strawberry, W. D. Valleau (Jour. Agr. Research [C. 6.], 
12 (1918), No. 10, pp. 618-870, pis. 6, figs. .}).— This paper reports studies on 
the sex condition In strawberries (Fragaria spp.), which have been carried 
on at the Minnesota Experiment Station during the past four years. Tlie 
primary object of the Investigation was to determine some satisfactory 
explanation for the phenomenon of pollen abortion which is so prevalent 
among heterozygous plants or plants of hybrid origin. The study of pistil 
sterility and anther abortion in the cultivated varieties and wild species, 
which are the result *f a strong tendency of this genus toward diteclousness, 
also received considerable attention. The results of the studies are presented 
In a series of tables. Illustrated by a number of plates, and fully discussed. 
A bibliography of cited literature Is given. 

Summing up the investigations as a whole the author arrived at tlie follow- 
ing conclusions; “The flowers of Fragaria are pentamerous with regard to 
all parts except pistils. The stamens are arranged In three whorls ; the outer 
parapetalous series of 10 stamens, the middle antlpetalous, short fllamenfed 
series of five, and the Inner antisepalous series of five. Increases In stamen 
number are due to the addition of five, or a multiple of It, to either the anti- 
petalous or the antisepalous series. Decreases in stamen number are due to 
the loss of first the antlpetalous and next the .antisepalous series. Apparently 
the parapetalous series is permanent Decrease in stamen number Is in no 
way related to dioeciousness. There Is a po.sitive correlation between flower 
position, flower part number, and size of fruit in Ihe str-awberry. 

“The wild American species of strawberry, from which the cultivated varie- 
ties have been derived, are for the most part dlcecious. The pistillate plants 
bear stamlnodia, which rarely develop as far as the pollen mother cell stage, 
and the stamlnate plants bear pistils which superficially appear to be perfect but 
which are only occasionally functional. In a few wild clones of F. Virginians. 
which appear to be sterlte. pollen development is carried as far as the tetrad 
division or slightly beyond this to the liberation of the microspores, when 
complete disintegration of the anther contents to an oily mass takes place. 
In other Instances a portion of the microspores develop normally while the 
remainder within the same anther disintegrate, while in other clones shortly 
after liberation, and following a slight growth of the microspores, complete 
abortion of tlie same type as that found In hybrids takes place. These anther 
types. In wild clones, all appear to be various expressions of a tendency 
toward dlosciousness and are not the result of hybridization. Similar anther 
types arc common In certain cultivated varieties, on the early flowers of as 
Inflorescence, and especially on those appearing early in the season. 

“ There Is a correlation between flower po.sition and fertility of pistils, fertil- 
ity decreasing In the later flowers of an inflorescence. Pistil sterility is ex- 
pressed In the production of irregularly shaped berries or entirely sterile flowers. 
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Sterility of the later flowers of an Inflorescence is more general In herma- 
phrodites than in pistillates, suggesting that the hermaphrodites have been de- 
rived from stamiuates of the dicedous wild forms. 

“The appearance of considerable amounts of abt)rte<l pollen in wild plants 
()f F. virginiana and F. amei'icana is rare except iii anthers of the intermciliate 
type. Most cultivated varieties pi-odme considerable amounts of aborted pollen 
of the type common in hybrids. The percentage of aborted grains is not con- 
stant in the individual flowers of a variety and neither is it ctmstant in the 
individual anthers of a single flower, as just as great variations appear within 
the anthers of a flower as are shown by composite pollen sjimplea of indivitluiil 
flowers. 

“ In those varieties producing high percentages of aborted grains a portion, 
at least, of the morphologically normal pollen grains are fniictional as shown by 
germination and bagging tests. Tltero is no evidence of physlologlnil self- 
sterility In the strawberry. In tlie partially sterile variety Minnesota 3 pollen 
development is carried on normally up to the liberation of the jnicrosj)orcs from 
the tetrad. At this time all of the inicrospore.s appear normal and alila*. Fol- 
lowing liberation, variations in rate of growth, time of division of (he miiTO- 
>;pore nucleus, and ability of the individual muTOspores to d(?vclop normally are 
shown. At all stages during the growth period inicrospore.s were fuiinil in 
various stages of abortion. F. virginiana exhibits as great rcgularily during 
this growth period as is shown in the stages leading up to lll/orab-n of the miero- 
spores. 

" Liberation of the microspores from the tetrad marks the beginning of an 
independent gameCophytic generation, so far as the nietaboHc prcn-essi^s of 
^'rowth are concerned. The individual mlcro.spores float in a homogeneous 
nourishing medium provided by the sporophyte, but the use of this food mate- 
rial In cell metabolism depends entirely upon the indivulual organization of 
the ralcrospores. 

“Specific chromosome combinations have been shown by various investigators 
to be a potent factor la the development or lack of development of individual 
ilauts or animals. In plants heterozygous for a number of factors, as ore the 
• arieties of strawberries, numerous new chromosome combinations occur for 
lie first time In the microspores. The varying rates of growth, time of micro- 
?pore division, ability to increase the cytoplasm, and Inability in many cases to 
levelop normally seem to be the outward expression of the differential ability 
it these new chromosome combinations to carry on cell metabolism.” 

Growing and marketing of grapes, R. T. Rkid {Washington Sla., IFesf. 
Sta. Mo. Bul„ 5 (1918), A^o. 12, pp. Popular instnictiuns for 

growing and marketing grapes, based largely on the author’s experience in a 
grape vineyard in western Washington. 

Report of the chemist (Porto Rico Dept. Apr. Sta. Rpi. 1917, pp. 123-131 ). — 
Tliii? consists mainly of a progre,ss report on an experiment undertaken with 
g^^pcfniit to determine the relation of the various factors of soil, fertilizer, 
ttr.. to the process of ripening. Analyses of fruit from selected trees and picked 
different dates are here recorded, together with analyses of soil from some 
the test groves. No conclusions have been drawn from the data thus far 
secured. 

Determinations of the ratio between the soluble solids and the acid con- 
of citrus fruits have shown that there is practically no difference in the 
of solids and acids between fruit heW in the laboratory and those sweated, 
^here was apparently a slight increase in the ratio In fruits held from one to 
weeks. Much of the fruit from early bloom gave a satisfactory ratio by 
bjo middle of October. 
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Manual of forestry for the northeastern United States, K. C. Hawley and 
A F Hawes (New York: John Wiley Sons, Inc., 1918. VP. Xll+m, 
-Tliis is a revision of part 1 of Forestry in New England, which formerly 
apUred as one volume (E. S. R., 27, p. 646). Volume 2 of the revl^ edi- 
turn will be entitled New England Forests and Their Management. Although 
written with .spe- lal reference to New England the authors state that the book 
is directly applicable to northeastern United States and southeastern Cana a 
R eport of the Maryland State Board of Forestry for 1916 and 1917, F. W, 
llKSUSY FT AT. (flpf. if(i. Hd. Forestry, 1916-11, PP- 86, pU. 8).— A report on 
various activities during 1916 and 1917, Including assistance to owners of 
woodlands forest fire protection, war work, educational and Investigational 
work operations on the State forest reserves and nursery, recommendations for 
1919 and 1920, and a hnanclal statement. Appended to the report Is information 
relative to the Maryland Forestry Association, protection and use of State 
lamls, trees available for planting at the State nursery, the white-pine blister 

disease, and forest fires In 1916 and 1917. 

Annual report of the department of forestry for the year ended June 30, 
1916, U. DAtHYMi-LE Hav (Rpt. Forestry Dept. .V, S. Wales, 1916, pp. 11. pis. 
1),— This Is the usual progress report (E. S. R., 34, p. 838). 

Report of the forestry commission for the year ended June 30, 1917, 
R DAiavMi'i.F, Hay et al. (Rpt. Forestry Com. N. S. Woles, 1911, pp. 20),— Tins 
report first outlines the policy of the forestry commission created under legisla- 
tion in 1916, iin.1 cites the steps taken during the period of this report toward 
the Inaugiiriitloii of the new administration in conformity with the forest pol- 
icy Iiitormation is then given on the administration of the forests, fore.st areas. 
State forest organisation, forest fires, silviculture, revenues and expenditures. 
Imports and exports of timber, etc. 

The need of a transformation in our afforestation methods in the moun- 
tains, F. Fankhauseb ( Schu - CK . Zlschr. Forstw., 69 11918). Nos. 1. pp. 1-1, pi- 
1; s.’pp. 25-3-). pl. 1, />9S. -)).— A discussion of various factors involved in the 
aflorostation of mouiiinin regions in Switzerland, including suggestions tor im- 
proving methods now employed. 

Concerning site, C. G. B.ates (Jour. Forestry. 16 (1918). No. i, pp. S8S-3SS),- 
The author is of the opinion that tlie Forest Service of the U. S. De^rtment 
of Agriculture and otiier agencies now possess abundant data on the growlli 
and increment of all the more important .American species of trees, so that the 
range of iiroductiveness of each species could quite certainly be determined and 
iiiilfonii standards of site quality could he fixed. A standard plan for classify- 
ing sites t)y quality of production is here presented and discussed. 

Notes on North American trees.— I, Quercus, C. S. Saegent (Bot. Gas., Si 
(1918), No. 5, pp. f/23-459).— This is the first of a scries of contributions com- 
prising notes on the distribution and characteristics of North American trecs- 
Some 28 species and 34 varieties of oaks are considered in the present article. 

Distinguishing characters of North American sycamore woods, W. D. 
Beush (Bot. Gaz., 64 (1911), No. 6, pp. 480-496, pis. 7, figs. 3).— A study 
native North .American sycamores with reference to the gross and minute 


structure of the woods and individual characteristics of the species. 

Aspen reproduction in relation to management, F. S. Bakes (Jour, for 
esiry. 16 (1918), No. 4. pp. 389-SS8).— This paper presents results secured in 
studies of aspen reproduction by seed and vegetative reproduction as con 
ducted at the Utah Forest Experiment Station, Ephraim, Utah. These studlM 
show that reproducUon by root suckers is practically the only means by "'Ini 
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aspen stands are regenerated In that region; hence the rannngement of those 
stands is simple and reproduction certain, with adequate, protection from 
beep grazing. 

Agency of fire in propagation of longleaf pines, K. r. AxnaEws {Hoi Gae., 
:.J (1917), No. 6, pp. 479-50H, fips. 5.) — A di.scussion of tliis subject based on 
)bservations of natural reproduction following tire in Floyd County. Ga. 

The effect of planting method upon growth of western yellow pine, H. C. 
I’cKNEB (Jour. Forestry, 16 (1918), Nd. 4, PP- 390-^03). — ^Tiu; autlior presents 
laiue data based on planting «perimeuts conducted at tlic Fort Bayard niir- 
;ery, New Mexico, to show that any distortion that is imparted to the roots 
it the time of planting is retained for an indefinite period and that this dis- 
:ortion affects adversely the tree’s future growth. Spreading the roots of the 
ree seetilings over the surface of a cone of earth in the center of the planting 
lole has given the best results from the standpoint of root development and 
leight growth, but probably does not warratit the Jiddltional expense involved 
3ver the method of planting- In the center of holes wide enough to permit tlie 
roots to be spread out fairly well in different directions. 

Correlation of the strength and durability of southern pine, S. M. Zeli.eb 
{Ann. iSissouri Bot. Oard., 5 {1018), No. 2. pp. 109-118, 5). — In a recent 

pnper the author reported results of experiments in which some important 
[iliys^ical properties of southern pine woods were correlated with the decay in* 
ilucd by Lenzites s(epiari<i (E. S. R., 37, p. 727). Tlii$ paper give.s Urn results 
of studies made on the resistance to decay of timbers which had actually been 
tested for strength. 

Briefly summarized the author concludes that “ whether we are dealing with 
shortleaf pine or longleaf pine the stronger pieces of beartwood are the more 
durable, and vice versa. This, however, does not apply to sapwocxl, as it seems 
to decay irrespective of the amount of summer woo<l and si}e<’iric gravity, 
^vhich materially influence the strength of yellow-pine sapwood,” 

Tapping experiment at New Lunderston Estate, F. G. Spring and B. Bunt- 
i.xr, {Agr. Dul. Fed. Malay States, 6 {1918), No. pp. IS8-i94).— This experl- 
luent which was conducted at Banting, Federated Malay States, was arranged 
to show the respective yields from tapping rubber trees on one-ipiarter. one- 
third. and one-half the circumference. The trees were tapped dally by a 
single oblique cut to the left at a height of 14 in. from the ground. The re- 
sults for4he period, 19.5 months, indicate a considerable advantage in favor of 
tupping on one-half the circumference, both as to yield and cost of tapping. 

A bibliography of recent literature dealing with plantation rubber, A. 
K. L. Rutgers {Arch. Rubbercult. Nederland. !ndie, 1 {1917), No. 6, pp. yi-\- 
1'55-5^7).— The literature is classified by subjects and also by authors, and a 
Jriff resume Is given of the contents of each article. The principal subject 
leadings are cultivation, preparation, diseases and pests, rubber in different 
»untries, addresses, reports, miscellaneous, and periodicals. 

DISEASES OF PLANTS. 

Report of the botanical department, H. S. .Jackson {Indiana Sta. Rpt. 1917, 
P 22-^4 ), — ^A brief report is given of Gie activities of the botanist and mem- 
of the botanical staff, the investigations including studies of rusts, wheat 
diseases, tomato diseases, and cucumber diseases. 

The work with tomato diseases has been largely done by G. A. Osner, as- 
botanist, and particular attention was given to the streak blight of 
jPiiiatoes. This disease is said to be characterized by the appearance of black 
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stre.aks on the sterna and petioles and dark sunken spots on the eaves. Re- 
peated attempts to isolate an organism from diseased tissues have yielded nega- 
m-e result.s in every case. Infection is readily secured by inoculation either 
with or without injury, using extracted juices from diseased plan s. Attempts 
to transmit the disease through pollen from diseased plants have given negative 
results It is believed that the causal agent may overwinter in the old stems 

and gain entrance to the young plants through the roots. 

The associate botanist continued his study of the new leaf spot of cucumber 
previously noted (E. S. R., 37, p. 840). The organism causing this leaf spot has 
been note.l as an undescribed species of Stemphylium. 

In cooperation with the U. S. Department of Agriculture, a plant disease 
survey is being conducted, some of the more important new diseases observed 
in tlie State being Illosporliim leaf spot of apple; bacteriosis of beans; Cercos. 
„„ra and Maerosporinm leaf .spots of carrot ; Amerosporium leaf spot of cowpea; 
Cercospora leaf spot of ciieumber, miiskmelon, and squash; white rust ot 
salsify • ami ergot of timothy and orchard grass. 

Miu;r dLaL and notes, d. A. Sttvt.vsoN (Rorto Rico Dept. Apr. «a. 
tan, PJJ. .S.'i-a.'S).— Minor diseases of plants are reported, and a leaf spot of the 
corozo palm due to Ccrconpora acroewnim n. sp. and a pink scale fungus 
(TuinrruUiriit cuccicola n. sp.) are described. 

Plant diseases in Virginia in 1915 and 1916, F. D. Fbomme (Ftrjrmn Sio. 
ItpU UllS-t6. pp. m 5 ).-Thla report includes information regardliis 

attacks of stem crack (IMzoctonia solani) at the soil line of bean plants; 
ilmviiv mildew iriuiluphtliora pliascoli) on lima beaus; root knot (nematodes) 
on liwt, pursniii, and salsify; blackleg (Phoma pleracea) of cabbage: sclera- 
tiiiiu wilt {PrUrolinia Irilotiorum) on crimson clover; anthracnose (Glome- 
rcll'i i/ohxuvH) on cotton; wilt (f'tisaritm mHnfectum) on cowpea; Peatalozzia 
rot wricoKi) ot grape; wilt (Fusarium sp.) on peanut; and wilt (F. 


lucovcrsUi) oil loimtto. 

Lessons from the rust epidemic of 1916, J. Bbaoken (Sasmclievmn Dept. 
Apr. Bnl. SO (1011). PP- 16, m 5i).-This bulletin indlcate-s the practices tliiil 
were found to result in the most satisfactory yields In the investigation fieU 
at Saskatoon during 1916. when rust proved to be a factor causing serious 
loss. Those practices include employment ot early varieties or early seeding, s 
medium type of loam soil, cultural treatments piomotlng early maturity, i 
medlniii to tliick stand, use ot rust resistant varieties, and destruction o 
alternate hosts ot the fungi which cause cereal rusts. 

Vegetable diseases, J. A. Stevenson and It. C. Rose (Porto [two Dept. .4}i 
Sta.. Rpl. 1911, pp. 83-88).— Notes are given on a number of the more coiiimoi 
diseases observed to attack vegetables in Porto Rico, with suggestions for thei 


control, so far as definite means are known. 

Some common diseases of vegetables, J. B. Demakeb {Ann. Rp(. Stale 
7nd., 9 (1.975-id), pp. 77-99, figs. 9).— This deals very briefly with diseases anf 
remedies therefor as relating to asparagus, bean, beet, cabbage, celery, cucum- 
ber, eggplant, lettuce, melon, onion, pea, potato, sweet potato, and tomato. ^ 
Diseases of beans, W. G. Sackeit {Colorado Sta. Bvl. {1918), pp. S5'3~. 
figs. G). — This Is part of a revision of Bulletin 226 (E. S. R., 37, p. 248). 

Orobanche on bean, S. Joviko (Sfos. Spcf. Agr. Ital., .^9 {1916), 9—10, PP 

51’t~529).— It is stated that Orobanebe is one of the chief local causes of loss 
connection with the production of beans. This is due largely to the uuniher 
of varieties attacked by it and to the smallness and number of its seeds. Aj 
account of experimentation with Ifelmintftw (Ftens) echioides concludes uni 
the statement that the germination of the seeds of Orobauche, which ordinari y 
requires a long previous rest and then proceeds slowly, may be liastencd in 
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neighborhood of Helminthia, 8o that this may be* cmployeti as n sort of trap 
niant for the control of Orobanche. 

A study of Rhizoctonia violacea, H. A. A. van der Lkk {Meded. Rijks 
^loogere Lend, Tuin en Boseftbouwsch. (Wageninffcn], 12 (.1911), A'o. 2, pp. .J9- 
pU. 9).— The author gives an account (also his abridgment thereof in 
prench) regarding studies carried out with R. violacea since its appearance ou 
:^rrots in 1915 near Wageningen. 

Bust of castor bean, G. Abnaud (But. 8oc. Path. Veg. France. ^ (1911), No. 
I, pp. 57-39).— Leaf rust {Vredo ricini) of Uicinus is reported to have been 
observed In 1917 at Rabat, Morocco. 

A new disease of lupines, B. Peteonex (Staz. Sper. Agr. Ital., 49 (1916), No. 
il, pp. 585-596, pis. 5, figs. 5). — A descriptive account Is given of a root and 
item disease of lupines said to be new, and of an associated fungus which is 
echnlcally described as a new genus and si^Mdes, Chalaropsis fhicUn-ioidcs. 

Potato seed diseases and their treatment, L. E. Meixi^hkks (Kanms 8t(i. 
Tire. 65 (1918), pp. 2). — The potato crop of Kans^as Is said to have suffered 
osses during 1917 ranging from 1 to 25 per cent on account of blackleg, black 
scurf (Rhizoctonia sp.), dry rot or wilt, and scab. These diseases are briefly 
iisenssed as to their control. Corrosive sublimate is preferred to formaldehyde 
as a preventive treatment for potato tubers in this State. 

Potato diseases, D. C. Babcock (OAio Sta. Rul 319 (1917), pp. 121-136, figs. 
fO).— This bulletin discusses the principal potato dl.seasea In Ohio under three 
[leads according to the means of control, namely, selecting clean seed (dry rot, 
Df Fu.sarium wilt, blackleg, and leaf roll) ; treating the seed tubers (scab and 
Rhizoctonia) ; and spraying (late blight, early blight, and tipburn). 

The “mottling” disease of cane, J. A. Ste\^nson (Porto Rico Dept. Agr. 
>^ta. Rpt. 1917. pp. 40-78). — A detailed account is given of an investigation on 
!i disease of sugar cane, a preliminary account of which has already been noted 
(i'l. S. R., 38, p. loO), After a careful study of the trouble, ihe author has (3e* 
cldcd to call it the mottling disease of cane from its most couapicuons character. 

The symptoms of the disease are said to be mottling of the leaves with no 
other observable. change in the canes at first, followed, generally in the first or 
second ratoons, by a dwarfing of the plant, the presence of cankers or lesions 
on the stalks, and a decrease in the amount of juice. While no variety has 
been found resistant, yet there is considerable variation in the amount of disease 
present jn the different varieties, and this is lh<»ught to offer some hope, of 
combating the trouble. Thus far, no definite cause lias been found for the 
disease, although from field experiments it seems to be readily transmitted. 

In the previous report, recommendations were made for the control of the 
disease, but subsequent investigation.? have shown that none of the measures 
so far tested Is successful. The author recommends that where fields have 
become badly infected they should not be replanted to cane for at least a year, 
preferably longer, but should be used for pasture or for other crops. Diseased 
seed cane, as well as seed material from badly infected fields, should be 
avoided, and' where the disease has not gained great headway, every effort 
be made to produce a healthy crop by plowing, fertilization, cultivation, 
etc. 

Brief notes are given on some minor diseases of sugar cane, particularly a 
brown rot due to Diplodia cacaoicola. 

i Studies of the etiology and control of blister canker on apple trees, .7. R. 
CoocEB (Nebraska Sta. Research Bui. 12 (1917), pp. 117, figs. 25). — The author 
an account of a study on blister canker of apple (Nummularia discreta). 
Kbis disease, since its recognition as a destructive parasite of apple reported by 
passelbrlng (E. S. R., 14, p. 1(30), has become the most serious disease of apple 
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trees In the United States, the fungus occurring In all of the fruit-growing 
regions east of tlie Rocky Mountains nnd practically every orchard in the State 

of Nebraska being more or less infected. 

The symptoms vary, being affected by variety, age of trees, available water 
and soil nulrients, and general weather conditions. They may resemble those 
accompanying sun scald, winter injury, collar rot, and the so-called arsenical 
poisoning The organism is a wound parasite attacking either roots or branches, 
and It nniv he present for several seasons before becoming visible externally. It 
is dlssemlnab'd by means of infected wood, contdia, or ascospores, both of these 
reproductive bodies being produced throughout the growing season under favor- 
able weather conditions. Conidia usually appear during the season in which 
the canker first appears, asi-osporcs one or more seasons later, and both may be 
home on tlie same stromata for many seasons thereafter. Ascospores are 
much more vlalile than are conidia, bat the latter are also Important agents in 
the spread of the disease. 

Infection occurs rarely in case of rapidly growing tls.sues, but readily in case 
of Inactive xylem tis.snes. The cellular structure is not destroyed, as the fungus 
penetrates by way of the pUs in the cell walls, making more rapid progress 
longltadlnally througli the traciie.-e Ilian transversely, though the medullary 
rays facllitiitc the advance In a radial direction. The characteristic brown 
discoloration Is always associatoil with the presence of the hyphie, though 
sometimes extending some distance beyond tiieir advance. The fungus usually 
grows faster below than above the point of entrance, It that be abovegroiiml. 
It inoculated below the surface of tlie ground, the reverse is true. Suscepti- 
bility depend-s largely upon variety, the vigor of the tree, the available supply 
of water and of nutrient solutes, and the season in which inoculation occurs, 
bein" less In early spring and summer during rapid growth. Fertilizing ex- 
perlnients have shown little or no licnefit. Variation in resistance may be due 
to chemical as well as to anatomical and physiological factors. 

It is tlioiight that control must depend upon prevention, as cures of trees once 
affected arc possible in very few cases. Heavy pruning aggravates the disease. 
Either copper sulphate or lime sulphur applied to the cankers Is effective. All 
wounds should be co\c-r<'d. l.h|uid asphaltum appears to be about as effective 
as white lead and oil for this purpose. The first coat should be thin, the 


second heavier. 

Methods of controlling blister canker, J. R. Coopeb {Nebraska Sta. Bui. tm 
(ion), pp. IS, /*»•■>- 8).— Tills Is a iwpular edition of the bulletin noted above. 

Apple or cedar rust, U. C. \V.m.ton (Mo. Bui. Ohio Sta., 8 (1918), No. ,1, 
pp. 88-88, fits. S).— It is stated tliat of tlie Ohio counties reporting apple rust 
91 3 per cent arc In tlie soutliern half of the State where the red cedar is 
more abimdant as a native tree, though lioth this tree and the disease exist more 
or less in all parts of the State. In some apple varieties, as Rome Beauty, 
Infection of the fruit is frequently severe in addition to the leaf infection, 
Wine.sap, Stayman Winesap, and Maiden Blush are named as resistant, Ben 
Davis and Orimes Golden as moderately so. The best method of control is 
destrncUon of nil ee<lnrs within one mile of the orchards. 

Dusting for cedar rust. F. D. Fromme and H. E. Thomas {Virginia Sta. 
Hilts. 1915-16, pp. IVJ-ISS, jigs. 2).— Having used successfully a dusting mi:s- 
tore containing copiwr fur late blight of tomato (E. S. K., 30, p. 750), 
a^ithoi’s tested this plan, employing a dust mixture containing sulphur, hydrated 
lime, aiul lead arsenate in the ratio of 15:5: 4, for cedar rust {Gymnosporan- 
gtum juttiperi-virginianu:). on apple trees adjacent to cedars. Treatments were 
appii'.'d ciiltPr before each important raiu, after such rains, or on the regular 
spray schedule. 
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No constant decrease of Infection could be found on any of the plats receiv- 
ing dust applications. 

Control of clierry leaf spot in Wisconsin, G. W. Keitt (Wt«con6-in Sta. Bui. 
286 {191S), PP- Jf. 8). — This is a report based on work done by the author 

during two seasons with cherry leaf spot (said to he tiie most serious fungus 
disease of cherry in Wisconsin) in the attempt to ascertain the times and 
Durabers of sprayings which would give the best and most ecouoinicul results 
under present conditions as regards prices of labor and materials. 

The most obvious feature of the disease is the loss of the leaves, resulting 
in a lowering of vitality and failure of the fruit to attain its normal growth 
and maturity. The disease also affect's the fruit and fruit stems. The causal 
fungus overwinters In dead leaves on the ground, giving up spores in spring 
which repeat the Infection. 

Early and clean cultivation greatly aids control hy reiiucing the number 
of spores set free. 

As a result of comparative tests In 1016 and 1017 it is found that while 
Bordeaux mixture is safe at a strength of 2:2:50 In ease of good sanitation 
and timely applications, the 1 : 1 : 50 strength is not to be recommended for 
commercial use, but the 3:3:50 formula may be used with full confidence In 
Wisconsin. Lime-sulphur at a specific gravity of 1.294C diluted ot the rate of 
1:40 or 1:30 was also satisfactory, especially when containing lead arsenate 
(4 to 1 lb. in 50 gal. water, or if in the form of paste, 1 to 2 lbs.). 

Dusting for peach scab, H. E. Thomas {Virginia Bla. Rpis. 1915-16, pp. 
164-185, 2). — A preliminary trial was made of a ilry lime and sulphur 

mixture (1:3) on peach scab {Clado$porium carpophilum) at Blacksburg dur- 
ig the season of 1916, The applications were made with a power dusting rig 
rom both sides of the row on June 29, July 14 and 31, and August 14, the 
mount averaging 0.8 lb. per tree for each application. The dust adhered well 
■) the fruit, but not to the foliage. 

The efficiency of the dust application was rated as remarkably high, con- 
iderlng that the scab had become well establishe<l before the first ai)pllca- 
Ion was made. The mixture preveDle<i the spread of the scab to noninfected 
ruit, 78.6 per cent of the fruit being clean on the dusted tree, as compared 
nth 0.4 per cent on the chock. It also checked the development on Infected 
ruit or prevented reinfection, 73 per cent of the fruit on the check tree being 
lassed as heavy scab, as opposed to 0.1 per cent on the dusted tree. This 
reatment is therefore considered a promising means of control for poach scab. 

Fungus diseases [of cranberries], H. J. Franklin {Massachusetts Sta. Bui. 
^80 {ISn), pp. 186-195).— These investigations were conducted as in previous 
rears (E. S. R., 36, p. 51) In cooperation with the Bureau of Plant Industry of 
he U. S. Depatment of Agriculture. 

Ck)mparison of the tabulated results of spraying experiments with Bordeaux 
nixture showed that as a rule the areas sprayed in 1915 were less productive 
u 1916 than were the checks, also that the fniit from the sprayed areas was 
nferior as regards keeping quality. Apparently injury from Bordeaux raix- 
■urc weakens the resistance of the berries to disease. Blackleaf 40 solution 
(0.25 per cent) with fish-oil soap (2 lbs, to 50 gal. water) affected but little 
the quality of the fruit and showed no fungicidal value in the storage tests, but 
thwe experiments are not regarded as conclusive. Gorona arsenate of lead (3 
lbs. to 50 gal. water) gave little if any increase in yield, but an improvement 
^as noted in the keeping quality of the fruit ' Most of the rot in berries of the 
variety Early Black was found to be due to anthracnose {Glomerclla rufoma- 
culans vaccinii). Areas treated by putting copper sulphate In the flowage 
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showed DO definite advantage, either In the quantity or in the keeping quality 
of the fruit 

False blossom was unusually abundant on the station bog this season, the 
moist conditions supposedly favoring greatly the development of Exahasidium 
oxycocci, tlie cause of this disease, which this year attacked blossoms as well 
as leaves. 

Observations on the spoilage of cranberries due to lack of proper ventila- 
tion, C. L. She.\r, N. E. Stevens, and B. A. Rudolph {Massachufietti Sta. Bvl. 
180 {Ji)17), pp. 2S5-2S9.) — ^Tests made with cranberries of several varieties 
from different sources kept in an atmosphere of nearly pure carbon dioxid 
resulted in the spoilage of almost all such berries, which also showed a dull 
rod color. The controls kept in the air showed very little rot even at the eud 
nf two weeks. Confirmatory tests are described. Humidity appears to have 
no influence on the effect of the carbon dloxld. and the same is true of the 
different fungi present, which are usually also unfavorably affected by the car- 
bon dioxid. The importance of ventilation is indicated. 

Downy mildew in vines, H. B. Laffer {Jour. Dept. Agr. So. Aush, ^0 
(ton). No. 12, pp. 970-977). — In a report dealing with insect injury and re- 
roiistit\itlOQ of vineyards In New South Wales, it is stated that for the first 
time In Australia grape downy mildew (Plaimopara inticola) has been identi- 
fied in the vineyards of Victoria, the Infected area being spread over some 
*100 sciuare miles in the northeastern portion of the State. It Is thought that 
the disease may possibly have been present for several years, but only in rho 
past season have the frequent summer rains and other weather conditions 
favored sufficient development of conidiophores to enable the fungus to be Iden- 
tified with certainty. The development of the conidiophores is greatly in- 
creased by tlie proximity of even small areas of water surface, as dams or 
drains. 

Citrus diseases, J. A. Stevenson {Porto Rico Dept. Agr. Sta. Rpt. 1917, pp. 
78^.5),— Notes are given on citrus scab due to Cladosporium cUri, fruit rots 
caused by PcnicilUum spp. and Diplodia sp., crown rot of seedlings due to 
ScUrotium rolfsH, and on the parasitism of mistletoe (Dendropemon spp.). 

Progress Texas is making toward the eradication of citrus canker, E, L 
Aykbs (Bui. Agr. and Mcch. Col. Tex., .7. *er., 3 No. 7, pt. 1, pp. S7, 38).“ 

In an nddroas to the Texas Farmers’ Congress in iai6 the onthor stated that 
rapid progress had been made toward eradicating citrus canker. Though Rf 
one time scattered through the entire citrus-growing area of the State, this 
disease has beeu almost entirely confined to the three counties where It wms 
first prevalent, and It Is decreasing in that area. * 

Comparative studies on soils affected or not affected with gummosis.— L 
The soil reaction, S. Ti.jmstra {Bui. Deli Proefstat, Medan, No. 9 {1917), pp- 
V).— An extension of studies previously noted (E. S. R., 33, p. 22) is reported 
to have shown no distinct difference in reaction bet'veen soils carrying the infec- 
tion respoiislfde for gunimosis and those which were free from such infection. 

Melanose, II, H. E. Stevens (Florida Sta. Bui. 1^5 (1918), pp. 101-116, 

7).— In continuation of a report made In connection with Floyd (E. S. R.. 28. 
p. 631), the author states that melanose of citrus leaves, fruits, and young 
stems, previously shown tn be due to Phomopsie citri, is found chiefly in (lea* 
twigs and branches. These constitute the principal sources for the spread oi 
this disease, which does not extend itself from either foliage or fruit, tbou^f 
the fruit is subject to Injury by this fungus during several months. 

Reimnal of dead wood Is thought to offer the most practical means at present 
a\ailable for reducing the ravages of melanose, which is thought to be 
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most injurlou-s disease attacking citrus fruits and to cause increasing loss 
eack year in Florida. 

Diseases and pests of tea on the east coast of Sumatra, C. Beknaku (Dept. 
Ijtndh. Nijv. en Handel {DuUHi East Indies], ilcdcd. Procfsiat. Thcc, Xo. 54 
(1917). pp. f-Io).— The author brieliy discusses, aloug with nniuiiil enemies of 
tea, a Fomes cau.slng root disease, akso other causes of loss or ln.iury, as red 
rust (Ccphaleuros iHrcaccns), brown blight (La-stadui sp.), gray bllglit U'esta- 
iortiffl pabnanim), and sooty blotch iCapnodiiim sp,). 

Nematode diseases of narcissus, J, Ritsema lios (Ttjdschr. Ptantemiekten, 
S3 (1917), Xo. 3, pp. 99-135 ). — Tlic author describes a stem disoa.se of uarcis-sus 
ascribed to a nematode (Tylenchps devastatrix) which is said to ho par.asitic 
on many other plants. A list of these plants la given alon.g with a disenssiou 
of tiie possible specialization of this nematode. 

Biological observations on Puccinia vinca;, F. ViscE.xs (Hid. Soc. Path. 
1 C 17 . France, If (1917), Ao. 1, pp, 39-, 35, fig. 1 ). — A brief account of study of 
P. vinax concludes with the statement that the telentospores found on l inen 
major will not eau.se infection of V. minor. From this fact it is inferred that 
there exist two biological .specie.? of P. vinca’. 

A practical method of preventing the dampiug-o£E of coniferous seedlings, 
C. A. Scott (Jour. Forestry, 15 (1917), .Vo. 2, pp. JK-ipo. pis. 3).— A method 
said to be practical and highl.v s.ntisfactor.v is doscriboil for slerilizing forest 
r.ur.sery seed beds with steam delivered at 12(1 to TOO lbs. pressuie for from H.l 
to 45 minutes under Inverteil pans previously wei,glitpd down. Tliis plan has 
stood the test of use for two .seasons very favorable to tlie fungus causing the 
cliunplng-off of coniferous seeillin.gs, except in the case of llie Engelmann spruce. 
The unsterlllzod beds of all species showed .almost a total loss. 

Germination in the sterilizcti beds occurretl from two to four days earlier 
and was more nearly complete, giving a consideralile saving in tlie cost of seeds, 
This method also destroys .nil weed seeds, thus eliminating (he cost of wooding 
and counterbalancing thereby the entire expense of sterilizing the lieds. The 
seedlings in the sterilized beds made a much more vigorous growth, attaining 
before the close of the gi-owing season from two to four times the size of those 
on the untreated beds. 

Effects of mistletoe on young conifers, J. R. Weib (.four. .Igr, Research 
[t. A'.], 12 (1018), No, 11, pp. 715-718, pi. i). — In the course of work done in 
the Bureau of Plant Industry on injury to conifers by mi.stletoes of the genus 
H<izoiiniofskya (Arceuthobium), in part iioled previously (E. S. R., 34, p, 547; 
35, p. 459 ; 37, p, 458), the author was able to demonstrate the .suppression of 
growth in young trees by this parasite. In Pinus pondcrosa. the internodes 
as well as terminal and lateral buds of the main shoot were greatly reduced 
by the action of the mistletoe. In case of Psrudotsuga laxifolm the buds 
were greatly reduced, the food normally stored therein going elsewhere to 
form brooms and burls, this fact probably bearin.g au important relation to 
the stunting of .the tree and a staghead appearance. The actual storage of 
food materials in mistletoe brooms became apparent in the production of 
needles on detached brooms kept in damp situations, normal brnnehes showing 
wery little disposition to throw out needles, though kept in the same damp, 
shady situation. 

^ The author concludes that false mistletoes are seriously Injurious to the 
.'oung conifers in the forest, especially as these, when infected on the main 
.tern (the usual way), do not recover so as to produce merchantable material. 

n young tree does not pursue the usual plan of exeurrent growth in such 
nnnos. It may become practically a continuous witches' broom or else die 
71629*-18 ^5 
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outrlfflit. All infoclcfl trees, especially those overtopping other trees, shoulj 
bo destroyed. 

A disease of walntit due to Armillaria mellea, P. Guinier {Bnl. Soc. Pdth. 
Veg. Fraticc, ^ {1911), A’o. 1, pp. 27-29).— Armillarui mellea is noted as causiuj 
llie death of walnut in certain regions which are named. 

ECONOMIC ZOOLOGY-ENTOMOLOGY. 

Report of the entomological department, J. Tboop {Indiana Sta. Rpt. 1011. 
pp. :i'J, 41 ?) ."The grape colaspta is said to have shown great activity in corn 
lU'.ids, particularly In the southern counties of Imliiuia. On one farm examined, 
a held which had been In timothy the previous year was so badly infested thi-t 
it had to l>e diskc<l under and replanted, while in an adjoining field, which hn 
been in wheat the previous year, no infestation could be found. 

During .Time, 1917, several carloads of potatoes whicli were received In tl 
Indianapolis market from Australia w'cre found to be badly infested with ti 
potato tuber moth. 

Report of the entomological department, E. C. SiiYTH {Porto Rico Dep 
Agr. Ktrf.. A'pf. t917, pp. 90-106). — This statement of the work of the year dea 
particularly with plant inspection and quarantine and the fumigation of in 
ported cane for grinding. The importance of preventing the introduction i 
the cane butterfly CaUMo archcbalei in cane from Santo Domingo is agai 
pointed out (D. S. U., flC. p. 7^3). In addition to the cane butterfly three cai 
hccLles are annually Intercepted by the hundreds through fumigation with sii 
pliur dioxid. namely, the Santo Domingo cane weevil root borer {Diaprepi 
quuiiricittatun), the Santo Domingo cane weevil stalk borer {Meiamashis scr 
ecus), and a large black hisferld beetle that seem.s to work in cane, Hololcpl 
quadridentata. 

Report of the assistant entomologist, R. T. Cotton {Porto Rico Dept. Afi 
Hid. Ilpt. ion, pp. 107-122, figs. S).— This consists largely of a report of h 
vestlgatlons of several tobacco insects, inelmling the tobacco leaf fokk 
(J’ac/ij/rfinc/a pcntosnlu), the large tobacco suck lly {Dicyphus hiridns), an 
the small tobacco suck fly (/). pro.'^tfjn.'f). A heavy infe-statlon of slugs (Vcm 
ecUa Inpns) at the time of planting is said to have resulted in considerahl 
Oainuge to the young plants. This pest, however, is fairly easily controlled, tli 
most effective and cheapest method consisting of collection with the aid c 
lanterns when they come out to feed at night. Flea-beetles, which are tli 
NYorst insect pests of tobacco in Porto Rico, are being controlled by Iob 
arsenate in powder form applied with small dust guns at the rate of 50 lbs. 0 
arsenate of lead to 50 lbs. of dry, leached, wood ashes. Two plant Ims-' 
which are abundant in all sections of tlie tobacco dLstrict and damage tl' 
h'avos were found to be new to science and have been described by Gib?" 
under the names D. htridns and D. prasinus (E. S. R., 37, p. 501), botti 0 
which have been studied and are here reported upon. 

The tobacco leaf folder {P. periusalU) is of wide occurrence In Porto Ric 
and has been recorded as occurring in the United States and Brazil. It fpf^ 
exclusively on solanaceous plants, tobacco being its favorite among cultivate 
plants, although tlie weeds SoUinum torvum and 8. nigrum, are undoubteiH 
its main food plant^s. It Is abundant in all localities throughout the tobacc 
districts, but attacks the plants only when they are young and tender, d'h 
young larvae on hatching out commence to feed on the leaf near the luidri' 
and after some growth form a feeding shelter by folding over a portion of tb 
ed^ of the leaf and fastening it dowp ^ith silk strands, within which tbt', 
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fed, occasionally changing their quarters and folding the leaves In a fresh 
lace. The eggs, which are deposited singly on the underside of the tobacco 
laves, hatch In from 6 to 8 days. During the next 18 or 20 days the larva 
jolts four times at more or less rcgidar Intervals. At the end of this time 
I rolls itself up in a portion of the leaf and passes 3 days in the prepupal 
^al 12 days in the pupal stage. Thus tlie life cycle from oviposition to the 

I mergence of the adult varies from 35 to 44 days, with an average length 
' 39 days. 

It is parasitized by both hymenopterous and dipterous parasites. Including 
liAoiitified egg parasites, a tiichinia (Am/rophylax aibiiiHm}, and an ichneii- 
,i!iia (CMeonus sp.) reared from the larval, and a small braconld reared from 
„■ |iur;c. The pest is rather easy to control, it being held in check on plants 
lal have been systematically dusted with arsenicals to control the flca-bectles. 
he destruction of wild host plants occurring in the vicinity of tobacco fields is 
^■onuaended. 

I The large tobacco snek fly (D. Ivridvt), the more abundant of the two new 
l.int bugs found on tobacco, was first noticed by the author in the spring of 
tlfi. .4t present It Is known to occur only in Porto Rico where it is widely 
^strilmted wherever tobacco Is grown. Tobacco Is attacked by it In all stages 
f growth, the leaves being damaged, the plant weakened, and the quality of 
ho leaf lowered. The eggs, which are inserted singly in the midrib of the 
hhacco leaves, hatch in from 6 to 10 days. There are five nymphal stages of 
lore or 1CS.S equal length, the total length of the life cycle from oviposition to 
ho .ippe.irance of the adult varying from 25 to 38, with an average of 30 
toys. The damage caused by this pest at the present is not sullicient to war- 
hiit special treatment. The practice of keeping the ground tree from the weeds 
[liich harbor it during the interval between crops is the most practical method 
i holding it in check. 

i The small tobacco suck fly (D. prasinus), while abundant on tobacco, is not 
p abundant as the larger species but on the tomato Is found more frequently 
han ts D. luridiis. Its life history is very similar to the large tobacco suck 
y and It Is controlled in a similar manner. 


! Citrus insects mentioned include the large striped leaf-eating weevil 
IZlioprcpc* spenyleri), which was exceptionally abundant during the month of 
ay and did considerqbie damage to citrus foliage; Solempsis geminata, wTilch 
IS a source of injury in some groves; and caterpillars of the orange Papilio 
^apiUo androgewi) and of the leaf-toller (Bontij l/iraso) which were fairly 
turnon in some groves. 

The difficulty experienced In making a good oil emnlslon due to the inability 
get a caustic potash soap led to experiments and the discovery of a method 
■ which the soda or hard soap can he used in making an emulsion that will 
It semi-solidify soon after it is made. It was found that an excellent emulsion 
at would remain in good liquid form for several days can be made in the fol- 
"ing manner: Eight lbs. of soap (either Octagon or fish-oil .soap) is dis- 
hed in 2 gal. of water by heating. While hot 2 gal. of Corvus oil is slowly 
ided and vigorously stirred. After the emulsion has been made, 0.25 lb. of 
(Unary cooking flour is added and thoroughly stirred, then 4 gal. of water 
Ided and the whole mixture again heated until it boils. The emulsion is then 
moved from the fire, 1 qt. of carbolic acid added, and is ready for use. For 
fsyiog it should be diluted at the rate of 1 part stock to 25 parts of water. 
How to combat rabbits, gophers, prairie dogs, coyotes, ants, and grass- 
'PPers, A. L. Pasohall (Arizona S(a. Bui. 81 (.1917), pp. 321-338, figs. II).— 
practical summary of information. 
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[Work with cranberry insects in 1916], H. J. Fbanklii? 

Sta. liul. ISO {10n)> pp. 223-234).— The author reports that the beetles whicii 
Infested cranberry roots the previous year (E, S. U., 36, p. 54) were reared tu 
adults and Ideniified as the cranberry rootworm {RhaMopterus picipes), studies 
of which ins(K-t )»y Scaiuiuell have been noted (E. S. R., 33, p. 456). The appij. 
culioii of 2.25 lbs. of arsenate of lead and IJ heaping teaspooufuls of whitt 
arsenic to 40 gal. of water applied on July 3 and repeated on the elevemh 
and cightf'cnth days appeared to have destroyed the beetles. 

iiic siibnuirgc'uce of the eggs and caterpillars of the gipsy moth for varyii^: 
jii'riods are r(‘ported upon. Tlic re.sults, together with observations of 
Hooding, l(‘d to the conclusion that reflowing for the gipsy moth will be iiios: 
saiisfactory if done wliile the worms arc small and before the largest are incirp 
tlian {‘a in. long, iiie sooner it is done after all the eggs have hatched the 1??^ 
will ho the damage from ihe feeding of the worms and the less the trouble fr(>!i:l 
thiir floafing ashore alive, us it appears to be the habit of the very young catPr l 
Iiilinrs to cling to tlicir support when submerged. To be entirely eftectiv?.| 
C'von wlien Ihe worms are small, the flowago must be held for nearly 40 lioiir-:; 
.\ brief rcpurt of experiments by 0. AV. Minott on the wind dispersion of gip*? 
iiKMh culrrpiUars on cranberry bogs comiucted during May and June, lOia 
is incorp'trate<]. Six cotton cloth screens in two sections, each section heir,; 
3 by 10 ft., to which tanglefoot was applied were located on bogs at distance* 
from woodland infestations ranging from 400 to 3,200 ft. From one scrcei; 
l(K'utod at GOO ft. from Infested woodland on the northwest an(| 900 ft. on tlie 
west, 02 .small caterpillars w'ere removed during the season, or slightly raor? 
than one to the square foot. | 

Observations of the sea.son on the effect of resandlng on the abundance cl 
the cranberry iqiworm {Dfisyncura vaccinii) sustained the conclusions pr^' 
viously reported. A clmU-idid {Tctrastichus sp.) and two prototrypids^ 
(Aphanopm^tH sp. and Ccriiiihron sp.) were reared from the larvte of the last! 
brood after they had encased thomselvos in their cocoons. 

In control w<»rk with the black-head fire worm blackleaf 40 at the rate cl 
1 : 400 to which was :nlded resin fish-oil soap at the rate of 2 lbs. to 50 gal. c! 
water failed to control Ilie ftest brood entirely, hut checked the pest sufficiently! 
so that the plats remained green while the surrounding bog hart turned raiti^rl 
brown. The appllcati(m of nicotin sulphate appears at present to be the cnly 
really effective measure of controlling the first brood, two and perhaps tliw 
applications being sidvlsahle. As a treatment of the second brood it may hitve 
to compete with arsennle of lead, whidi is far more effective with the seion'i 
brood than with the lirst. 

The injury caused by the cranbery fruit-worm in 1916 was the least of wbifi 
tlu'i'e is any record, rnrasiti.sm of its eggs by Trirhogranima minuta ran?e'l 
from 25 to 75 per cent on drj* bogs and from none to about 75 per cent on tho^' 
with winter flowage. Parasitism by P/ianerotojaff frankJini, previously 
feiTod to as ftbioffs, ranged from 24 to about 55 per cent on dry bogs (witli 
out winter fiowage) and from none to about 33 per cent on flawed o'les 
Jb was very scarce, the percentage of parasitism ranging 

tunie to 5.5 on flowed hogs and from 4.5 to 10 on strictly dry ones. Submergence 
tots are reported, which seem to prove that the effect of submergence on 
worms in their cocoons depends largely on the temperature of the water, ar. 
suggest that a flowage after picking if begun before October 1 and continued 
12 or possibly even 10 days may control this insect as well as late holding f*- 
winter flowage usually dora. Under the heading of bog management the 
Of late holding of a deep winter flowage, etc., are discussed. 
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The life history and control of the rose leaf-hopper. — An apple pest, 
CHILDS {Oregon Sta. Bui 148 (1018), pp. S-S2, Jigs. //,).— The occurrence 
' the rose leaf-hopper (Empoa ros<e) in injurious nuiuhers In severnl apple- 
rowing sections of Oregon during 11)12-13 le<l to the study of its life history 
[ill control by the author, here reporteil. commenced in 1914. 

Since the extreme prevalenc^e of the leaf-hoppers during 1912-13 no general in- 
^station of all orchards has occurred in the Hood River Valley, but during both 
[)14 and 1910 younger orchards could be found swarming with these insects in 
he summer and early fall and they were the source of much injury. The leaf- 
(ippers do not feed upon the fruit, their attacks being confiued entirely to the 
Oder surfaces of the foliage and the extent of the Injury is dilticnlt to esti- 
nate. The studies have shown tliat there are two generations a y(‘ar In the 
»acifie Northwest 

The winter is passed in the egg state In the canes of wild and cultivated rose, 
Evergreen blackberry, the runners of the strawberry, and to a much less 
[Xtcrit in the tissues of other berry plants. Very few overwuiteriug eggs are 
und in apple twigs in the proximity of rose bushes. In 1915 the first 
f-rwiiUerlng eggs were found hatching on 'the rose on .-Ypril 14, and the first 
mphs were observed on the apple on April 10. On tlie rose the batching 
ogressed rapidly, being completed by May 1, but on the apple hntcliing was 
ore gradual. Upon hatching out the young nymph wanders about in search 
a leaf on the inside of which when found It settles and at once begins 
oding. In 1915 the migration from the rose began June 1 ami by June 0 
large numbers, but very few remaining on rose bushes on June S. 

Ovipositloii by the summer generation occurs throughout the greater part of 
ily and August, but toward the latter part of August they bwonie fewer in 
unber and by the first of September have iiraclically disappeared. In 1915 
IP first nymphs of tlie second generation began hatching out on July 7. con- 
iiueil to Increase until .\ugust 10, and had practically censed by August 23. 
lie average of the five nymphal periods of the first brooil in May and .lime, 
in', was 7.3, 8.5, 5.7, 5.9. and 8.2 days, respectively, for 30 individuals, or 
total average nymphal period of 35.6 days. The .average nymphal pevioils 
f tlie second generation during July and August for 33 individuals wa.s 4.1, 
•4. 4, 4.8, and 6.4, with an average total of 2^.i.7 days. During August .and 
k'litember the length of the In.stars was somewhat greater, with an average 
Hal nymphal period for 14 individuals of 34 days. Breeding cage observa- 
nns indicate that uiiniated individuals of the first generation may live as long 
p 116 clays, and those of the second generation 129 days. 

The species does not suffer to any great extent from parasitic enemies, an 
p para.site {Anagrus annatvs), which has been found to parasitize fully 
pe-third of the eggs of the leaf-hopper, being the only insect that has been 
lund to reduce the leaf-hopper materially. It has been found that in cases 
licre the leaf-hopper has an opportunity to choose the most desirable host 
mits in which to deposit overwintering eggs 92.7 per cent of the eggs are 
^posited in tlie canes of the ro.se. It is believed that if rose bushes and 
sdges are properly trimmed and sprayed before the insects become winged 
urh success in keeping down the numbers of insects in apple orchards will 

“The use of lime-sulphur In the 10-day and 30-day scab sprays has been 
und effective in controlling the first generation in apple orchards. The 
•fay has to be applied while the Insects are in the first to third nympha! 
8ges in order to be effective. After this period blackleaf 40 (1:1,200) plus 
lbs. of soap to 100 gal. of water has been found satisfactory in destroying 
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the hoppers. On roses blackleaf 40 (1; 2,000) plus 5 lbs. of soap to 100 gal, 
of water Is effective when applied to insects in the first to third stages of 
their growth. For insects in tlie last two stages of their development in- 
crease the blackleuf 40 to 1: 1,200. All sprays should be directed upward, in 
order to strike the insects, which are all located on the under surfaces of the 
leaves.” 

A list of 2.J references to the literature Is Included. 

The aphid of chokecherry and grain (Aphis pseudoavenee n. sp.), Edite 
Patch (Maiiie Sta. Bui. 267 (1911). pp. 293-297, fig. 1).— Under the name 
A. p^cudoaveiuc n. sp. the author describes a plant louse which resembles 
A. aveiias morphologically but die fresh colonies which crowd close along the 
stem and ventral leaf suggest at once the A. rutnim group, on account of the 
conspicuous areas of wax i>owder, and can not be mistaken for A. avence m 
life. 

The species was found late in June, 1917, heavily infesting a group of choke- 
cherriea on die caiupua of the University of Maine and specimens had beeii 
colUK-ted at Fort Kent, Me.., July 6, of the previous year. Progeny of tbo 
winged June mlgiants were placed' on various grasses, and found to accept 
timothy, Kentucky blue gra.'cs, sheep fescue, meadow fescue, reCtop, barley, and 
oiKh. 

Tecliulcal descriptions are given of its several forms. The author points out 
tliut this siKjcIes Is n<>t the A. avena of American authors or of Theobald, nor 
ihe .1. pfidi (les(Til)e<J uiid figured by Koch and Buckton. It is thought that it 
may [lossildy “in purl ”,be the A. padi of Van der Goot, although It does not 
accord with his collecilon from Mespllus and "Pyrui malus. 

The European corn borer (Pyrausta nubilalis). — A recently established 
pest in Massachusetts, S. C. Vlnal {MassachusctU Sta. Bui. 178 {1917), pp. 
l.'f7-lii-i).~-Tii^ uuLlior reexu’ds the recent introduction and establishmetit of 
tills well-known European pest In the vicinity of Boston and gives a prelimi- 
nary account of the present status of knowledge of it, based upon a review of 
tlie literature and observations by the author. 

In work durln^^ tlie summer of 1917 many cora plants were found by the 
author to be tunneled by this borer. During July nearly every infested plain 
could be readily detected through having its tassel broken over and hanging 
pendent ju.Kt aliove the first two or throe spikes, as a result uf the larvte tun- 
neling ill the pith of the main tassel stalk, so weakening it that it was readii,' 
blown over by the wind. The species is widely distributed in Europe and .Isi'i. 
having been reported in literature as occurring in central and southpni 
Europe, west central and northern Asia, and Japan, in which localities its food 
plants con.sist of corn, licmp, hops, millet, and several wild grasses. Corn aui 
hop phuits are severely damaged by it. 50 per cent of these crops being de- 
stroyed ill some sections of central Europe. Of its several food plants hemp 
is the only oue offering ideal conditions for its importation. It is tlioimhi 
probable that plants infested by it ^Ye^e cut and shipped during the fall and 
winter months to a cordage company In the vicinity of Boston, and the hemp 
not having been used .at once the larvje transformed to pupte in early spring 
and soon emerged as moths. 

Early sweet corn grown in market gardens 10 to 12 miles Inland has been 
seriously attacked by this pest for tlie past three or four years and from 
ihe author Infers that the pest was imported about 1910. At the present tin'*; 
the area of infestation is approximately 100 square miles in extent aiul 
Ittcnted immediately north and northwest of the city of Boston. Sweet corn 
is the only valuable commercial crop seriously attacked by it there, since 
the other food plants are not grown. The most commonly infested weeds nii! 
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;;'rasijes ar^ barnyard grass, pigweed, and foxtail grass. Dahlia steins are also 
injured. 

tVifh the exception of the- leaf blades the whole corn plant above ground is 
subject to the attacks of these voracious caterpillars. After emerging from the- 
egg the larv» commence feeding on the unupeued staiuiuate flowers borne by 
tiie tassel or immediately pierce the sheath near its junction ^Yith a node. 
“ Those which feed on the tassel bore a hole in the side of the buds and feed 
on the interna] succulent parts. Soon these small caterpillars leave the tassel 
buds and enter the tassel stalks, or terminal Internode, where they tunnel 
through the pith and finally complete tlielr larval life in this internode. These 
tunnels so weaken the terminal internwle that It soon becomes broken over, a 
type of injury which is especially noticeable on the early corn crop. It is 
quite evident that this injury indirectly affects the formation of corn on the 
cob i)y destroying the pollen necessary for fertilizing the corn silk. 

“ Those larvae -which do not feed on the tassel immt'diiitely pierce the sheath 
surrounding an interuode, usually where Uie edges overlap at its junction with 
a node. Here they feed on the internal surface of tlie sheath, excavating a 
groove lialfway around the stalk, and then bor«»directly into the pith where 
they form long winding tunnels. Whenever the larvae during their tunneling 
operations reach a node, a rattier large cavity is usually funned. From tliis 
cavity the Iarv« sometimes bore through the node, but more often tliey turn 
und tunnel in the opposite direction in the originally infested internode. At 
the tenninatlou of tlie" feeding period nearly all of the central portion of the 
stalk lias been eaten, and tliis so weakens the plant that a strong wind Is likely 
to break over the stalk, thus completing the destruction commenced by tlie 
catciiullars. 

“A number of these stalk-boring larvie very often attack the small stalk or 
pedicel bearing the ear, and in some cases may bore directly through this iulo 
the developing ear. This injury to the pedicel causes the ear to wither aud 
die. 

‘‘The most serious damage to the crop is caused by the large percentage of 
the second brood larva which immediately enter the ear after hatching. The 
injury by this brood to the corn ear is very similar to that caused by the well- 
known corn ear worm (Chloridea obsoleta). Besides feeding on the kernels In a 
similar manner to the corn car worm, the European corn borer exhibits char- 
icteristlc tunneling habits and bores through the cob.” 

X brief summary is given of Its life history, the details of which have not 
worked out. There are two broods a year, hibernation taking place as 
full-grown or nearly full-grown larvae within their tunnels in the cornstalks, 
Jnd in some cases in the cob. These larva pupate in the spring aud emerge as 
Eoths, probably the latter part of May. ” Soon after emergence the females 
begin laying eggs on the cornstalks, and in a few days these batch. The young 
larvie begin feeding at once, and quickly eat their way through the sheath before 
ibey tunnel in the main stalk. 

“Ou reaching hiaturity, which occurs the latter part of July, the larva clear 
out a portion of the burrow, prepare an opening through which the adults can 
escape, and after spinning a thin silken partition across the top and bottom 
uf this cleared space, transform to pnptc. The moths emerge for the second 
brood in about two weeks. This brood of larva becomes full grown by late 
but does not transform to pup® at once as in the first brood. Instead, the 
winter is passed as larva within the stalks.” 

There appears to be no means of ilestroying the pest during tlie summer 
through the use of insecticides since all of its transformations take place within 
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the i)!nnt. The principal means of control lies in the possibility of establish- 
ing u system of cultural metluxls which will prevent the injurj'. Since the 
winter stage is passed In the food plant, control measures consist in burning the 
stalks during the fall and winter, burying the stalls, or feeding the stalks be- 
fore emergence takes place in the spring. The Importance of cooperation in 
control work is emphasized as a few neglected stalks are likely to harbor 
enough borers to infest the spring crop severely. 

Cankerworms. — Life history and control of this orchard and shade-tree 
pest, W. II. OffOuwiN (.1/0. liitl. Ohio Sta.. 3 (i913), Xo. S, pp. 89-92, figs. 2).— 
A popular summary of information on cankerworms and measures for their 
control. 

It is stated that counts made of eggs in about COO clusters collected in north 
central Ohio the latter part of March, 1016, gave an average of 131 eggs per 
cluster. Counts made of several hunilrG<l clusters collected during 1917, in 
which year the weather during oviposition was unusually favorable, gave an 
average of 258 eggs ixt cluster. 

The biology of the alder flea-beetle (Altica bimarginata), W. C. Woods 
(Mnine tS'hi. liul. 265 (19/7), 2.^9-284, pis. 3). — This flea-beetle, described 
tiy Say in 1K24, 1ms upiMjand in Maine periodically In enormous numbers, but 
notwithstanding its wide distribution, occurring as it docs from Maine to Cali- 
fornla, uo detailed work on its life history appears to have boon published. 

Of the oiUhi'oaks in Maine that of 1914 appears to have been the most severe, 
the leaves having been riddled by attacks of hibernating adults even before the 
larvaj appeared. By the middle of Augtist of that year practically all the 
leaves of every abler hush at Orono attacked Imd been skeletonized by the 
larvjp and the trees lookisl brown and bare as though swept by fire. There was 
11 greai reduction In the number of beetles appearing the following year, and 
in 1910 thi.s beetle was so rare that no larvte and but a single adult could be 
fmiiid at Orono, fi»r wldch extraordinary disappearance the author is unable 
to offer any sntisfactorj' explanation. 

In nature the flea-l>eetle Is confmed almost entirely to the leaves of the alder, 
the only otlier plant on which the autlior has taken it being the willow (8’ah’J 
ro.sfrafa). I'here is, Imwever, a biological race of this species which occurs on 
balsam poplar at Vcazic. Me., the larva and adults of which eat alder or willow 
ns readily as they eat balsam poplar. The forms taken oa alder, however 
(both larTiT* and adults), have been tested many times on the loaves of balsam 
poplar blit with negative rc.siilts. 

As with the greater luiinber of other chrysoniolids this beetle hibernates as an 
adult, seeking winter quarters in Maine late in September and emerging the 
following spring ns soon ns the alder leaves are well expanded. The yellow 
eggs are dcijosited from mid-June to late July in clusters on the foliage. The 
larviE hatcli out in from 7 to 10 days and feed uiwn the leaves, wliich they 
skeletoiii/.c. The average duration of the three larval Lnstars Is 6.3, 8.0, ami 
13,2 days, rcspc uvely ; that of the prepupal period 7 days, and of tlie pnpal 
I)eriod 10,2 days. Before pupating the larvsg enter the ground to form their 
inipal cells. 

Technical dcs<Tiptlons are given of the several stages, together with details 
of life history stvulies. 

Its natural enemies Indnde the parasitic fungus Sporotrichum glohJdiferwttiy 
to wliose attack all stages, except tlie egg, are susceptible, and a tachiuid, 
Hgalotiiyodcs tfiangulang. reared by the author from the adult beetles. 
though the author has had no occasion to conduct control work there is no 
reason to suppose that the measures employed in combating other flea-beetles, 
especially a thorough spraying with arsenate of lead at the rate of 3 lbs. 
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paste form) to 50 gal. of water as soon as the beetles appear In the spring 
nd repeated in late June and mid-July for the larvae, where necessary, will 
ot control it. 

The bulletin concludes with a discussion of its synonymy in which it is 
toiiited out that the generic name Altica holds by priority. 

A Ij-page bibliography is included. 

Bark beetles infesting the Douglas fir, W. J, Ch.\mukri.[n (Orri 7 on Stn. Bnl. 
^7 (1918), pp. 5 - 40 , figs. 15 ). — In this account of studies of bark beetles of 
he superfamLly Scolytoidea a key Is first given to the families of which there 
ire three (Ipidm, Scolytidte, and Platypodidje) and their subfamilies, of which 
here are five of the former and one each of the two latter. 

In considering the several species, of which there are 22, descriptions are 
ii'st given of the adult, etc., followed by notes ou distribution, hosts, biology, 
ind economic inipurtance. The Dougins fir hark beetle (Dcndrocionus pseu- 
iotsvg^), Eccopiogaster tinispinosns, PseudohyUsinus grandis, P. nebulosus, 
XykhoKUS xyJographiis, and Typhodendron lincatus are the species of which the 
iiore extended accounts are given. 

Tae greenhouse red spider attacking cucumbers and methods for its con- 
rol (Tetranychus bimaculatus), S. 0. Vin.\t. Ofassachusclts Sta. IfuL 179 
,1517). pp. 153 - 182 . fig. 1 ). — Numerous inquiries received from market gar- 
ieners in regard to the control of the red spider attacking greenhouse cucuni' 
uii's in Massachusetts led to the investigation here ivporteil. This spider mite 
tlie most widely distributed and destructive pest of greenhouse cucumbers, 
heins particularly injurious in the market-garden district of Boston, It is 
wUmatod that the annual los.s to cucumber growers in this district through 
nd spider Injury amounts to approximately $150,000, or 10 per cent of the 
whule crop. 

Tlio greenhouse vegetables most subject to attack are cucumbers, eggidiints, 
and loinatoes. Greenhouse (lowers subject to attack are roses, violet.s, sweet 
Pfas. carnations, chrysanthemums, etc. Plants In the vicinity of greenhouses 
subject to attack are beans, eggplants, celery, tomatoes, strawberries, cloven*, 
gnisKcs, and weeds, 

' I'.vperimentation on the control of this mite attacking cucumbers gave lu) 
biniigant which could be used with safety to the foliage. .Sulphur burned 
to form sulphur dioxid proved to be very effective in killing all stage.s of giitos. 
Alrliougli this gas is deadly to plant life, its application as a fumigant to rid 
empty greenhouses of red spiders Is extremely useful. 

“Many spray mixtures proved to be efTicieiit In controlling actively feeding 
but did not affect those in quiescent stages of development. For the 
f'liitrol of all Stages above the egg stage linseed oil emulsion proved to be most 
'•aisfuctory. The control of the red spider may be acconiplished l)y com- 
"•nng preventive and repressive measures. Clean culture, or the eradicallon 
weeds and plants whicli harbor mites during the winter period, cither within 
T outside tlie greenhouse, is by far the most vital means of prevention in 
'‘fuiuber greenliouses. Dispersion within the greenhouse may be hindered by 
if'stroying plants or part.s of plants which harbor the initial infestation, 

-M>plications of linseed oil emulsion at weekly Intervals during the early 
of The plant prove very effective if made with extreme care. At least 
applications must be made for an efficient control. By checking red 
'l"der infestation early in the season the producing period of the plants is 
approximately one month." 

fhe formula given for the linseed oil emulsion for 100 gal. of spray is 5 
fiot water, 1.5 lbs. of Ivory soap, and 1 gal. of raw linseed oil. 
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FOODS-HTOAN NTJTBITIOir. 

"’he limiting factors In the food supply of the nation at war, A. E. Tatloe 
(,/ o/m., liupkin, Univ. Cira., «. >er.. No. 2 (1918), pp. .5-2^).-In this treatise 
tlio author sets forlli the problems of war-time food supply. It is pointed out 
that more lood must be produced or less consumed. 

Iiicromsod production of foodstuffs is as much a military necessity as 
Im rcased production of explosives. Reduced consumption of foodstuffs in 
certuin directious, in order to fulfill . . . [the] obligations [of the United 
States] to . . . [her] Allies, Is as much a war measure as sending militarj 
forces to France. ... 

'■ The limiting factors in cultivation of the soil and husbandry are climate, 
capital, labor, fertilizers, see<l, maebinery, and transportation." 

Woiiicn are urged to undertake farm labor; also the making of war gardens, 
‘‘Confronted with a large increase in . . . consuming population through 
having tissvnneil the feeding of a portion of the allied peoples, reduction ci 
consuniplion becomes a direct necessity." 

Hoarding and waste are two f.actors that increase consumption unduly. 

licpressioii ot ingestion Is the Onal step In the conservation of food.” . . 

" W'itliout going to the limit of bearable repression ot intake of food, it 1 
cli'ar that a people may Siifely reduce the consumption ot food 25 per cent- 
tlils Including reduction of waste and repression in intake. . . . Of course, , , 
.drungest etlorts (must he exerted] for increased production, but . . . [it 
must ]lie| cxtKVted to supplement these by the savings achieved tbrougl 
riHhK'(.'il <‘unK\imi)(ion. . . . 

“ Kopressiiin in tlie coii.suiiiption of foml ctan not be successfully accorapUsliei 
without repression in the use of oilier commodities. . . . Food [can not b 
saved] uiile.ss llierc is a saving in iuxnries. . . . There is no saving of fo» 
witlioiit the Iiossession of a sacrificial consciousness." 

The nutrition of the child (Iful. Korn. Hd. Hcttlth, IS (1911), No. 9, pp. 19D, 
;PjO) —Tills is a portion of an article entitled The Worth of a Child. Tlir 
coiicliision is reached fhat Ihe higli cost of living and uncertainty ns to wliiit 
sulisiitiition to make in tlic- dietary of tfie family has led to defective and 
deficient feeding and that already young children in parts of America are feel- 
ing the stress of the war. The iiniKirtance of maintaining the milk ration In- 
tiict lS*rK'ilUCil out. 

The diet of prisoners of war in Germany, A. B. Taylob (Jou/'. Anier. Med. 

09 (1917). Xu. J9, pp. i.575-?5fi2).- -Details conceruinf? the uianagemeiit 
o( Gornmii pcisoa camps arc given. Tu theory, the prisoner of war i.s sitp- 
]u)scil to roa'ivo the ration of the army of his country, and this is, with hi? 
[Kxy, charircd iiirainst his c-ountry to be paid at the close of the war. 

Two weekly diet shoi’ts are presented which illustrate the subsistence in the 
(lormaii prison-of-war ciuiips. The first, which is typical of the period prior to 
^trinjioiiry of foodstuffs, calls for a per diem ration per prisoner of 89 gins, pri-* 
toil!, IX) gins, lut, 510 gins, ciirbohydmtc, with a total yield of 2,740 calories 
'I'lie si coiul diet sheet reveals the fact that during the period of stringency in 
ffioilstufl's pi-isoneis were receiving per diem but HT gms. of protein, -1 
of fat, 810 gins, of carholiydrate, and a total yield of 1,120 calories. 

'riie !\uthor coininenis that “ the intake of the prison-of*war camps in Oer- 
many since .lune. 1910, must have meant subnutrition for all of the nonwur.e 
ing men who had no other food supply, and death directly and Indirectly to 
some.” ” It is apparent Hint our Goveniuient must undertake and organise tlio 
fot'ding of .\nu‘rit‘uns who may bo taken prisoners of war and conQiied i'l 
llennany.” Bond parcels can now be sent in via Berne or Copenhagen, 
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My money won^t reach:” The experience of 377 self-supporting families 
in New York City in endeavoring to make their incomes provide the essen- 
tials for healthful living, Emma A. WiNsrow (New York: Commitice on Home 
Hcon. Charity Organ. Soc., J91S, pp. 22). — The results of an investigation by 
the Committee on Home Economics of the Charity Organization Society of 
the City of New York are reported. 

" The food readjustments among the families seem to have been practically 
the ones which are normally made under economic pressure. Meat, milk, but- 
ter, eggs, fruits, and vegehtblea were reported as being used in much smaller 
amounts, and frequently certain or even all of these foods were left out of the 
(Het completely. Bread, macaiwu, tea, and coffee were being often used in In- 
creasing amounts, supplemented to a larger or smaller degree by other foods 
iccording to the amount of money available for food and the family's personal 
ikes and dislikes.” 

The data concerning milk consumption are specially interesting in view of 
:he present milk situation. The runnber of families rei)oiting the use of the 
<i,une amount of milk as formerly, although often a cheaper grade, and those 
1 ‘eporting the use of less milk than formerly or uoue was about the same. 

There seems, because of their lessened use of other foods, in many families, 
to be a radical Increase in bread and macaroni consumption as a greater use 
i»f bread or macaroni l.s deemed the l>est way to fecMl a family whoii every penny 
must be considered. With income and living costs In more nearly their nor- 
mal relationship and with a certain amount of educatlon.al guidance, it would 
seem to be a simple matter to have such families return to a wider use of 
milk, eggs, fruits, vegetables, and other foo<ls not equally to be conserved, 
tlius automatically using less bread. 

” Food waste among the groups is negligible.” 

Is the table d’hote meal wasteful? {Hotel .Ho., 2G (1918), No. 301, p. 38 ). — 
The custom followed by successful table d'hote caterers in the cljoice of 
dishes offered to patrons lu this type of meal is discussed, the conclusion being 
that this type of meal is the more economical if well planned ami without too 
;.'reiit a choice of dishes. 

Iroquois foods and food preparation, F. W. \Vau(8H {Cnnada Dept. Mines, 
(IioL Survey Mem. 86, pp. 2SS, pis. 5y, figs. 2). — Fresent-tlay Irutiuois food 
c'listonis and those that have been practiced within the memory of the older 
people now living on the reservations are selected for this discus.sion. Of 
siieclal interest are the methods of food prf*p.aratlon and rocipe.s given for 
corn as well as for many other foods. lteierence.s are made to the literature 
and anthology of the subject. 

Aquatic products as food, H. F. Moore (dmer. Food Jour., 13 {I91S), No. 1, 
pp. 21. 22).— This article points out the real value of aquatic products as 
food and urges the public to become better acquainted with their merits. 

Use potatoes to save wheat {Li. S. Dept. Ayr., Office Sec. Virc. 106 {1918), 
pp. 6). — This circular, consisting mainly of recipes, tells especially how to use 
potatoes in place of flour. 

The Girasole or Jerusalem, artichoke, a neglected source of food, T. D. A. 
(’ocKEBEi.L (Set. Mo., 6 {1918), No. 3, pp. 260-2()9). — The origin and culliva- 
don of the Jerusalem artichoke and its possibilities a.s human food are here 
dl.scussed. Directions for cooking are given. 

The bread supply of Fargo, R. B. Remington (North Dakota Sto. Spec. Bui., 
(^yiS), No. 1, pp. 14-16). — Attention is called to the great variation in weight 
'-•f the loaves soldi by bakeries in Fargo, N. Dak. Individual loaves from the 
•^auie baking and selling for the same price were found to vary in weight from 
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15 to 18 per ceat. The averuge weight of the 10-ct. loaf was proportionately 
higher than for the 15-ct. loaf in all bakeries. Analyses of the various sam- 
ple.s are reported. 

Baking experiments with so-called egg substitutes (Swf. Kans. Bd. Health, 

{1918), No. S, pp. 56. 57 ). — In experiments made with several so-called egg 
substitutes it was fouml that a true sponge cake, one In which no baking 
powder is used, can not be made by substituting half the number of eggs with 
the coinmercial egg substitutes tested. 

It Is pointed out that the average weight of the dried edible portion of a 
hen’s egg is about 0.5 oz. A teaspoonful of most of the so-called egg substi- 
tutes, which the manufacturers claim to be equal to 1 egg in baking and cook- 
ing, weigh only about 0.1 oz., or one-fifth that of the dry matter of 1 egg. 

Averaging the selling price of seven commercial egg substitutes. It is calcu- 
lated that the consumer Is paying more per pound for the substitutes than he 
would pay for the dry material of hen’s eggs at 40 cts. per dozen. The sub- 
stitutes are chietly starcli. 70 to 90 per cent, while the dried mutter of eggs 
ts essentially protein and fat. Analysis of one brand showed that while the 
claim was made that the contents of the package was equivalent to 12 eggs, 
on a basis of protein value it was equal to only 1.7 eggs, in fat value to 0.14 
of 1 egg, and In fuel value to 2.0 eggs. 

It would seem that the manufacturers of many of these so-called egg sub- 
stitutes are exploiting the names of highly valuable and high-priced food to 
further the sale of their product.” 

Sugars other than cane or beet, G. L. Teller (Amer. Food Jour., 13 (J0J8), 
-Vo.' J. pp. 33, 2//).— The distribution in common food materials of sugars other 
than sucrose Is here discussed. Only those sugars that are of commercial 
ltiiporLanc(‘ are meulioned— invert sugar, dextrose and levulose sugars, malLo.se, 
glucose, and lactose. 

Milk from Fargo restaurants, E. F. Ladd and Alma K. Johnson (Vorlh 
Dakota i>ta. Sper. Jlut., 5 (/9J8), Vo. /, pp. J.% 14). — Analyse.^ of the milk 
served In some of the Fargo (N. I>ak.) restanranta are reported. 

[Miscellaneous analyses of food and drug products], E. P. Ladd and Alma 
K. Johnson (North Dakota Sfa. Spec. Bui, 5 (1918), Vo. 1, pp. JS-20).— 
Analyses are reported of aii egg substitute of which 46.25 per cenj; consistwl 
of starch and vegetable tissue, and of two proi)rietury drug preparations. 

A comparison of the effects of breakfast, of no breakfast, and of caffein 
on work in an athlete and a nonathlete, I. H. Hyde, C. B. Root, and H. Curl 
(/ l?/ipr. Jour. Physiol, 43 (1927), No. S, pp. 571-594 )^ — Two subjects, one au 
athlete and the utlier a nonathlete, were observed and tests made of the pulse 
rate, blood pressure, ergographic, and ergometer work In both men under the 
following conditions: With certain doses of caffein without breakfast, break- 
fast without caffein, neither breakfast nor caffein, and of different intervals 
of time following the partaking of caffein or breakfast. Some of the results 
of the experiments recorded may be summarized as follows; 

The ergographic work had practically no effect on' blood pressure and only 
a slight effect, If any, on the pulse rate of either subject when working either 
wltliout or after eating breakfast. The normal pulse rate was practically the 
same, but the normal blood pressure was higher at all times In the athlete 
tlmn in the nonathlete. 

The efficiency of both subjects grew In proportion to the Interval between 
the meal and the beginning of work— from 1 to 2i hours. 

The increase above the normal blood pressure after wording either with 
or without breakfast was the same for both subjects notwithstanding the 
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athlete did more work. Tender the same conditioas the pulse rate In the 
athlete was practically double tlmt in the nonathlete. The Increase in heart 
rate was least in both subjects when working 2* hours after eating breakfast, 
that is, when the greatest amount of work was accomplished. 

A weak dose of caffein (1.42 grains), without work or breakfast, gradually 
increased the pulse rate during the first hour, but in the nonathlete, as a rule, 
only after a slight initial fall. In both subjects the pulse returned to normal 
rate within 3 hours. With a larger dose, 2.24 grains, under the same condi- 
tions, the increase in pulse appeared more promptly, but In .30 minutes was 
depressed below normal in the nonathletc and accelerated above the normal 
rate in the athlete. The blood pressure rose above the normal level in 1 
hour and frequently ha<i not returne<l to the level in 3 hours after talcing 
either of the doses of caffein. 

The effects of caffein taken at different Intervals before work varied with 
the do.se and the individual. The athlete did little more work 45 minutes 
after than he did 20 minutes before taking the drug. The nonathlete did two 
and one-hnlf times as much work 3 hours after as he di<l 20 minutes after 
taking the dose. 

Power and endurance for work and cardiac activity and increase In blood 
pressure did not keep pace with increase of dosage. The maximum*' power 
f<tr work in both subjects was attained with the dose of 2.24 grains of caffein. 
With this dose both subjects did two and one-half times as much work as they 
were able to do 1 hour after eating breakfast. 

A stronger dose of 3.58 grains depres.se(l the muscular power for work 
In both men, but very markedly so as well as the blood pressure and pfilse 
rate in the nonathlete. In the athlete the blood pressure was no different 
but the heart rate was less after the work following the weaker dose. 

When the dose was given in proportion to body weight, 0.2 grain of caffein 
per 9.3 kg. of body weight or a stronger dose of 0.2 gni. per 5.9 kg, weight, 
the weaker dose stimulated the working power the more, but in the nonathlete 
the reverse was the case. It was found that for each subject there was a 
definite optimum do.se, which when increased proved depressing for muscular 
work, blood pres.sure. and pulse rate. 

One houf's rest did not remove the sense of fatigue produced hy ergonieter 
work, hut when caffein was taken the fatigue of the previous hour's work wn.s 
inhibited and both subjects did more work then and even 24 hours after taking 
the caffein than they did before taking the drug. 

Increased irritability was noticed with the large dose of caffein. 

The influence of thyroid feeding upon carbohydrate metabolism, S. Kinti- 
y.am.\ (Amcr. Jour. Phy%iol., ffS (iPJ7), yo. pp. — Thyroid feeding 

oxfipriments were made upon laboratory animals (rats and rabbits) to deter- 
rnine the influence upon carbohydrate metabolism. The following results are 
Jtiven : 

Fresh thyroid gland of pigs or the desiccated thyroid used, administered hy 
mouth in doses of 3 to 5 gms. (fresh) or 0.5 to 1.7 gm. (desiccated) per day, 
"decreased the glycogen content of the liver of white rats distinctly In three to 
five days. Control animals, fed on the same diet with the addition of muscle 
tissue or egg, do not show any such change, even when the food amount is 
regulated so that they lose a.s much in body w'eight as the thyroid-fed animals. 
The influence of thyroid feeding upon liver glycogen can he very easily removed 
hy omitting thyroid from the diet. The liver shows its normal glycogen content 
tvo or three days after the cessation of thyroid administration, even when the 
loss of body weight has not been regained. This phenomenon seems to show 
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that tho changes rcswUlns fiX)m thyroid feeding and causing the loss of liver 
glycogen are not of a serious morpholo^cal nature. 

“ When dextrose is introduced parenterally to fasted rats which show a very 
lt>\v gljvogen confont of the liver the amount of liver glycogen increases mark- 
edly in a few liours. This docs not seem to be the case in the thyroid-fed rats, 
h]Nf)ei‘lnient}il hyperthyroidism does not change the sugar content of the blood in 
either rats or rabbits. Spontaneous glycosuria does not result from thyroiO 
ft^eding in cither rat.s or rabbits. The tolerance of thyroid-fe(i rabbits for dex- 
trose, iiiirenterally administered, does not tliffer from that of normal animals, 
.N'early the same degree of hyperglycemia and glycosuria can be induced by 
r‘j)ln«‘pliriric injection in thyroid-fed as in control rabbits. The adrenal gland 
of thyrold-feil rats contains approximately the same amount of epinephrine as 
that of nonniil ruts.*’ 

A liibliography is nppendwl. 

Pellagra; Its nature and prevention, J. Goi.drergkr (Pi(&. llealth RpU. 
[V. S.], SS (13i8), Xo, Vi, pp. In this paper the symptoms, cause, 

and cure of pellagra are discussed, and an attempt is made to answer, as sim- 
ply ns pos!sil)le, the more important questions which the public frequently asksi 
In regard to pellagra. 

It fs maintained that the right kind of a diet j\’ill keep people from hovin;^ 
the (llsense and will cure those who have it if the cases are not too far ad- 
vanced. In order that a proper balance may be assured, the diet should luchule, 
besides the ihtcuIs, starches, sweets, and fats, a sufficient quantity of milk or 
some lean nient and an abundance of green vegetables and fruit, and prefer- 
ably some of all of these classes of foods. 

ANIMAL PRODUCTION. 

Values of commercial feeding stuffs based on the net energy, C. W. Hoi.a.\- 
WAY {Vtroinia Sia. ItptH. 1915-16, p. 200 ). — Based on the net energy of dif- 
foretit feeding stuffs as shown by Armshy (E. S. R., 30. p. 367), a table is given 
of comparative values of feeding stuffs. The table is intended to enable feeders 
of. cows nnd bocf nnhnnls to transform market (luotatlons of feeding stuffs Into 
comparative feeding values on a money basis, to choose the cheapest feeds from 
a number of quotations, and to determine when a farm crop carf be solil find 
replaced with a cheaper feed. The table also shows the digestible true protein 
In Ihe variou.s feeding stuffs. 

Fish wastes for feeding animals, T. M. Bartlett {Maine Bta. Bvl. 23f) 
{19n), pp. 291, Results of analyses of raw and air-dried samples cf 

fish wastes from sardine factories are tabulated. 'Phe samples show grent 
variation in composition, due largely to difference in water content, When re- 
duced to an air-dry condition, carrying approximately 10 per cent of water, tbi 
composition was iimre uniform. On this basis the samples showed from 43.03 
to 31.10 per cent of protein and 13.83 to 24.15 per cent of fat, but the oil content 
was too high to bo safe for feeding except in small .quantities. It is stated that 
fish meal containing only 2 to 4 per (xnl of oil and 3 per cent of salt can be 
safely fed, but larger amounts of oil may cause a fishy taste in the meat prod- 
ucts. The phosphate of lime found in fish meal Is deemed a valuable adjunct 
in feeding animals. 

Commercial feeding stuffs, R. 0. BAntn {North Dakota Sta. Spec, Bnl, 5 
{1918), No. 1, pp. J-I2).— Information is given concerning the ingredients guar- 
antied and the mineral content and other constituents identified in the ex- 
amination of a number .of live-stock and poultry tonics. Tabulated analyses 
are also reported for a number of feeding stuffs, including meat scrap, meat 
meal, tankage, linseed meal, cottonseed meal, and mixed and proprietary feeds. 
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The feedlng-stufls control law and how to comply with it, K. (5. I'uoni.x 
[Indiana Sta. Circ. 75 (1911), pp. 8). — This circular gives the full text of the 
Indiana feeding-stuffs law as passed in 1007 and aniondod in 1000. The law 
is discussed and information given on its administration and the regulations 
of the State chemist’s oflBce covering the sale of concontrat»xl commercial feed- 
ing stuffs. 

[Sorghum for live stock], C. C. Cunningham and R. Kenney [Kansas Sta. 
Hul. 21H (1577), pp. 48-52). — The average compo.sition of sweet and grain sor- 
ghum seed is tabulated and compared with that of corn and corn-and-eob 
U('iil. In a feeding test with five lots of 10 pigs each a comparison was made of 
\iifir corn, inilo maize, feterita, kaoliang, and corn, the daily ration consisting 
)f 4.9 lbs. of one of these ground grains suppleinentc'd with 2.3 lbs. of shorts 
md 0.4 lb. of tankage per head. On these feeds (he daily gains per head were 
1 . 4 , 1.43, 1.36, 1..31, and 1.46 lbs., resi)ectivcly ; and the concentrates required per 
;x)mid of gain, 5.34 , 5.23, 5.40, 5.72, and 5.14 lbs., respectively. In two other 
tests with pigs sweet sorghum seed proved decidedly inferior to corn, Kafir 
[•oro, and milo maize. The feeding value of the three latter grain.s varied but 
diphtly. 

Corn and Kaflr corn were compared in fattening lots of 15 calves each. 
On 11.4 lbs, of corn, 1.79 lbs. of cottouso<xl meal, and 17.05 lbs. of soi'ghum 
silage, and 4,0 lbs. of alfalfa hay for two months of the 180 days' test, one lot 
of UiC calves gained an average of 1.96 lbs. per liead dally ami required 6.74 

Ihs. of concentrates per pound of gain. In the other lot, on the above ration, 

except that an equal weight of Kafir corn replaced the corn, the calves gained 
an average of 1.74 lbs. per head dally and required 7.63 lbs. of concentrates 
per pound of gain. 

For fattening lambs 0.8 lb. of shelled corn, supplemented with 0.10 lb. of 
cottonseed meal, 1.36 lbs. of alfalfa hay, and 1.00 Ihs. of sweet sorghum silage 
produced an average of 0.4‘ lb. of gain i)er head daily and required 2.00 lbs. of 

concentrates per pound of gain. When 0.9 lb. of shelled Kafir corn replaced 

the corn in the above ration the lambs gained 0.34 lb. per head daily and re- 
quired 3.08 lbs. of concentrates per pound of gain. A thinl lot, fed 0.0 lb. of 
Kafir-corn meal and the above supplements, gained an average of 0.80 lb. 
daily and reqjilrod 3.03 lbs. of concentrates per pound of gain. 

In two tests in w’hich corn and sweet sorghum silage were compared as a 
feed for dairy cows, the former produced 3 per cent more milk and 1 per cent 
more milk fat than the latter. 

During 1912, 1913, and 1914 corn silage. Kafir-corn silage, and sweet sorghum 
Mlagc were compared for the maintenance of calves. In addition to tlie silage 
the rations consisted of 1 lb. of cottonseed meal in 1912 and 1914 and 1 lb. 
Ciioh of corn and linseed meal in 1913. The average daily gains were 1.15 lbs. 
on corn silage, 1.25 lbs. on Kafir-corn silage, anti 1.08 lbs. on s\vcc*t sorghum 
silage. It is stated that the above seasons were more favorable for the produc- 
tion of sorghum than for corn. 

New facts on feeding cattle for successful growth and reproduction, E. B. 
Hast, H. Steeheock, and G. 0. Humphrey (IViscoit^in Sta. Bui. 2 S 7 [ 191 S ), 
pp. S-g4, figs, 20 ). — A summary is given of experiments which have been noted 
from other sources (E. S. R., 33, p. 367 ; 37, p. 766) on the effect that rations 
balanced from restricted sources may have upon growth and reproduction in 
<^ttle. The results of the station’s recent work along this line in nutrition 
discussed in their bearing upon the prevailing theory of balanced rations. 

It has been shown that a ration made from the corn plant will be found safe 
^ every respect for a growing and reproducing heifer. On the other hand, 
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the wheat plant can not be relied upon to furnish adequately the nutrient 
needed for such an animah The mineral content of the straw will in all likell 
hood be too low In quantity. In addition, the grain carries a toxic materij; 
tending to pull the animal down. Wheat grain and wheat straw can be fe^ 
with alfalfa hay or corn stover and probably other good roughages, such a? 
clover hay, thereby supplying the mineral deficiency aivi at the same timj 
aiding greatly In overcoming the toxic effect of the wheat grain. Rations 
made wholly from the oat plant will be Incomplete, end the offspring pr^ 
duccd by the continued use of such a ration will be dead or weak. The struct 
is the disturbing factor, furnishing in most eases an inadequate mineral 
mixture. Mixed with some corn stover or legun^e hay the ration will be whoih 
sound for the production of strong calves. When the production of weak 
offsprii^K througli improper rations exists, the use of good roughages will solve 
the problem. 

“The necessity of considering such factors as toxicity, suitable protobfi, 
growth-promoting suhslunces or vitamins, ami a proper balance of salts ind'- 
cates how complex the problem of nutrition really is and how necessary it is 
that the relative importance of the factors be clearly exposed in order that w? 
may place the various feeds in their proper category.” 

Raising beef cattle, K 0. Si-jntrson (Pennsylvanm Sta. Bul 150 {1918], pf. 
3-10, i/).~A summary Is given of work from November, 1914, to .Tul.v, 

1917, of the investigatlon.s under way at the station on the feeding and mail. 
agoinent of beef-brooding herds under Pennsylvania conditions (E. S. R., W, 
p. 108). During this period 20 pure-bred cows were used, lot 1 cousistinR o( 
10 Shorthorns and lot 2 of 10 Aberdeen Angus. The object was not to make a 
breed comparison, but to have representatives of a standard breed of beef ty[e 
During the summer the cows, calves, and growing stock were pastured wdthoii! 
extra feed. During the vvinter corn silage was the sole roughage of the (ow* 
and growing cattle. In addition, the cows In lot*l were fed 1 lb. of linseed 
meal per head daily, and those In lot 2, 1 lb. of cottonseed meal. All growin: 
calves designed for breeding were fed silage and 3 lbs. of cottonseed mehl per 
1,000 lbs. live weight. Fattening stock was fed corn meal and mixed hay ur 
alfalfa hay in addition to corn silage and cottonseed meal. 

During the three winters, 1914, i916, and 1916, in a basement barn with tf? 
soutli side removed, the cows In lot 1 lost an average of 29.84 lUs. each per 
winter, and were wintered at an average net cost of $22.97. The cows in 
2 lost an average of 8.12 lbs., and were wintered at a cost of $23,23. Dui’k? 
the summers of 1915 and 1916 the cows were pastured an average of 210 
Those in lot 1 gained 67.11 lbs. each per summer, and those in lot 2, 73.31 H*' 
The average weight of calves supported per cow on pasture was 240.31 lbs. f”' 
lot 1 and 360.r>3 Ib.s. for lot 2. The total annual cost of maintenance per 
was $42.31 for lot 1 and $43.04 for lot 2. The annual feed cost for a pure-hrei 
herd bull w.as $63.63. 

It is staged that during the five and a half years of the experiment tlie 
tloii of bree<ling animals on the basis of growth of calves, regularity of breedin: 
milking tendencies, appetites, feed capacity, and other utility characteristic^ 
and the use of a pure-bred sire resulted in marked improvement. Both 
have produced 100 per cent of calves during the last two years. The Shortlwrs 
calves were 2.05 lbs. heavier at birth than the Aberdeen Angus calves, 
spring calves averaged about 10 lbs. heavier than fall calves. In both kt- 
male calves were slightly heavier than female calves. The calves at weanin? 
time (9 months) averaged 532.46 lbs. in weight for lot 1 and 504.81 lbs. for 
lot 2. On the basis of 100 per cent oilves raised the cost per calf at wean'' '' 
was $43.75 for lot 1 and $45.40 for lot 2, 



1918 .] 


ANIMAL PBODUCTION. 


73 


A lot of 23 weaned growing heifers made an average dally gain of 1.221 lbs. 
per bead during the winter on corn silage and 3 lbs. of cottonseed meal per 
1000 lbs. of live weight. On the same ration the winter gains of a lot of 18 
bred heifers averaged 1.079 lbs. per head. On pasture 12 growing heifers gained 
ft daily average of 0.502 lb. per head during the summer period, while 3 bred 
heifers lost 0.161 lb. per head daily. The annual cost of keeping the growing 
heifers was $21.09, and of the bred heifers $30.59. On the above rations heifers 
uiftde satisfactory development and growth in winter quarters and produced 
normal calves. The cost of raising heifers to SO months of age was $81.61 for 
' nlves born September 1, and $90.99 for calves born March 1. 

In fattening tests it was found that calve.s- weighing loss than 550 lbs. are 
lot so profitable as heavier calves because of the longer period of time required 

0 imt them into the desired market condition. On the whole the investigations 
jhow that calves dropped in the fall of the year and fattened after weaning at 
) months of age, while on pasture and during the early winter, are more profit* 
ible than spring calves raised and fattened as baby beeves during the following 
ivinter. 

Wintering mature brood sows, W. P. Snydeb {Nebraska Sta, Bui. 162 
(1917). PP- S-29, fig. 1). — During seven winters 20 or more brood sows that Jiad 
produL'ed at least one litter were wintered on alfalfa or a mixture of alfalfa 
BQ(1 com. The alfalfa was fed as hay, as chopped hay, and as chopped hay 
Blc'^ed or boiled in water. 

From the trials the couclusiou is reached that old sows may be cheai)ly 
wintered on alfalfa hay alone, provided it is of good quality. More satis- 
factory results, however, are probable when .some grain in addition is fed. 
A ration of alfalfa hay In the rack and 1 per cent of the weight of the sows In 
dielled corn In the trough proved satisfactory and reasonably low in cost. 
()!i thl.s ration sows were wintered at a cost of $5.29 each, while on n ration of 
I’liopped alfalfa hay and ground grain, 1: 1, the cost was $6.92. The use of self- 
fi'Oders and a ration of chopped alfalf.a and chopped corn, 3: 1, was also sati.s- 
fiK'tory. 

1 Alfalfa silage did not appear to be a suitable feed for hogs, nor was there 
ny advantage derived from stewed alfajfa coinpare<l with alfalfa hay. When 
ho price of alfalfa approaches that of corn the compelling of its consumption 
11 large aniouuts Is deemed of doubtful value. 

Pork production in Nebraska, E. A. Buknett (Nebraska Sta. Circ. (1917), 
ip. 7).— Suggestions are given for the production of pork under present condi- 
ioQ?, emphasis being placed upon the utilization of pasture and by-products to 
supplement high-priced grain. 

Stallion enrollment. — VII, Report of stallion enrollment work for the 
rear 1917 with lists of stallions and jacks enrolled, H. E. ]McC.\rtnicy (/h- 
iwTKZ 8ta. Circ. 73 (i9fS), pp. 120). — There were enrolled during the year 
i.45-1 stallions and jacks. This is a decrease of 470 a.s compared with the pre- 
Pious year and represents the eilmination largely of grades and scriib.s. The 
lumber of mares bred was much smaller than in the previous year, apparently 
^cause of a greater proportionate increase in the values of cattle and hogs. 

I ! Licensed stallions in Utah during the season of 1917, W. E. Carroli. {Utah 
tu. Circ, 27 (f.9/7), pp. 3-29). — The distribution of licensed stallions by breeds 
od counties, the number of licensed animals in each county, and tlie distribu- 
‘On of the breeds of stallions in the State are shown In tables. Of the 400 
Pilpuals licensed during the year there were 248 of the draft breed.s, 34 of the 
^^'it breeds, 1 Jack, and 117 grades. 

71629"— 18 6 
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American jack stock and mule production, W. S. Andebson ami 3. 3. 
{Kentucky Sta. Bnl. 212 (I.*)/?), pp. 2S5~304, 28). — This is ii contributiim 

to the history of jack breeding in the United States. The Influence that cer 
lain great sires have had upon the upbuilding of the American jack breed of 
domestic asses Is polned out, and tabulated pedigrees are given of a numbir 
of notcMl jacks. A plea is made for the standardization in size and type of jack 
stook, and suggestions are given for the breeding, selection, care, and judging of 
jacks and jennets, Including a classification of jacks and jennets for fairs and a 
score card for jacks. A few common diseases of jacks are noted, with dire.ctiuns 
for their control. Notes on mule production, the future demand for mules, and 
the characteristics of brood mares for mule production are included. 

The chemical composition of green sprouted oats, 3. M. Uakti.ett 
f)ta. liul 266 ildll), pp. 285-290). — Methods used by the station in sproutihi: 
oats for poultry feeding are outlined. Analyses of sprouted oats were niado at 
different stages of growth, and the nutritive value of sprouted oals was com- 
pared wltli nnsproiited oats. 

The results show that the sprouted oats at the proper stage to feed (from H 
to 4 in. high) contain about 77 per cent water, 2.8 per cent protein. 3 per 
('('lit crude fiber, l.fi per cent fat, and 16 per cent nitrogen free extract. There is 
an actual loss of dry matter in sprouting oats, consequently the only advantn^i' 
(»f the process is the productlou of succulent gi’oen feed when grass and otlior 
green ft'Od.s are not available. 

Hens should observe all wheatless days (jfo. Bui. Ohio. Stn. S {10J8), .V') 
3, p. ,96). — Of r>() pullets f(Hl 24 weeks a ration of wheat .siippleinented with a 
small amount of bran, meat scrap, and linseed meal, 21 died. Only 1 pullet 
(lied within tlie next 2S weeks, when corn was fed instead of wheat in the 
mixture. Only 2 hens died in the year In the lot fed mainly corn with no 
wlieat. Kgg production decreased as the proj>ortiouate quantity of wheat fo! 
in rations to four lots increased. Hons fed com, witii a small quantity of Ih'Jih. 
meat scrap, and linseed meal, laid 58 per cent more eggs than hens fed a m\l 
liir ration except that wlieat replacal corn. The addition of wheat In tit? 
mixture fed lii this ex;>eriment decreased the amount and increased the ci'st 
of egg production. 

Pigmentation and other criteria for the selMiou of laying bens, A, F 
Ili,.\KK.sT.EE, .1. IlAmn.s. D. E. Warkek, and W. F. Kirkp.virick (tJoHUCc/in/l 
N(oj'r^ Sto. liHl. 92 (19/7), pp. 93-J94, figs. 23). — The data sipoii which Ui:- 
sludy is based were drawn from the egg-laying contests conducted for the piiM 
live years at the Ktorrs Station. A biometric analysis of the correlation hctwcfo 
ear lobe pigmentation and egg production in Wliite Leghorn hens is made ol 
data already noted (E. S. R.,3.S, p. 270). An analysis was also made of the rdiV 
tion of laying to pigment changes in beak, vent, legs, and comb and to comli' 
lion of feathers due to molting. The breeds used as the basis of this analysis 
were Leghorns. Plymouth Rocks, Wyandottes,. and Rhode Island Reds, 

It was found that as a bird commences to lay the yellow color disappotirs 
from the ear lobes (in the Leghorns), the vent, the beak, and the legs, 
ently in the order named. The legs are the last of the parts mentioned to 
yellow pigment after laying begins, and are the last to regain the yellow wlii'ij 
laying cea.ses. The grade of color In the ear lobes, vent, and beak are indic{it'-|^ 
of the laying activity in the relatively immediate past, while the legs are iiulk 
utive of laying activity in the more distant past. The greater the amount d 
yellow, the less active has been the laying. 

Records taken in July, September, and October indicate that October, at ttf 
end of the pullet year, is in general the best time in which to use the color 
In selecting superior layers:. In October the value of the comb and the couditio- 
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of the feathers as regards molting was also tested as possible criteria for lay- 
ing. Birds with large bright combs have been better layers than those with dull, 
shriveled combs. Birds that have not molted till late have been better layers 
than those that molted earlier. 

Of all the characters graded for yellow pigment, the vent averaged the 
best criterion in October for selecting the high producers, while the legs 
averaged the best for picking out the low producers. Of all the characters 
studied, the condition of feathers in relation to molting averaged the best for 
selecting high producers. The hens were also selected on the basis of condition 
of feathers in combination with the best pigment test. In all cases the group 
of birds with pale vents that had fulled to molt when the records were taken 
had a distinctly higher yearly average egg produotion than that given by any 
single criterion. This coinhlnation was also the best in all cases for [licking 
out the low producers. 

The bulletin closes with a discussion, the essential points of which have 
already been noted (E. S. B., 33, p. 172), of the basis upon which poultry 
shows are conducted, with suggestions of ways In which the ideals of the 
fancier may be changed to meet those of the utility breeder. 

Conserving the baby chicks, W, C. Thompson (ATcic Jertry Stan. JlinU to 
B (J9!S), A'o. 6, pp. Brief notes are given on the selection and 
care of eggs for incubation, the care of <’liicks in the incubator and brooder, 
.Hid the feeding of baby chicks. 

War chicks, JtB.s. G. it. Shoit (Washinplon Sta., irc.sf. Wa-rh. Stn. .Ho. Bnl, 
1 (t.l/S), No. 12, pp, lS.3~t88). — Combinations of grains :in(i mashes arc given, 
(igethcr with detailed directions for feeding and managing chicks In brooders 
in a whciitlesa diet. 


DAIRY FARMING— DAIRYING. 

The effects of high protein and high energy rations in feeding dairy 
:ows.-I, Effects on the utilization of the rations, W. B. Ei.i,f:n' aiui C. \V. 
lloi.DAw.u- (Tirpinio Ufa. Tech. Sul 12 (1911), pp. 29-1,5; Rpts. 1915-16, pp. 
I'l-.i-'!).— Feeding anil digestion experiments are reiiorted Involving two' lots 
't two Holstein cows each, weighing from 1,000 to l,a'iO lbs. One lot was 
foil a high energy ration with a nutritive ratio of 1:11 and consisting of 9 
Ihs. of corn meal, 2 lbs. of bran, and 40 lbs. of silaga. The other lot was fed 
1 high protein ration with a nutritive ratio of 1 : 24 and consisting of 2 lbs. 
of collonseed meal, 2 Ib.s. of bran, 7 lbs. of gluten meal, and 40 lbs. of silage. 
The experiment was started in 1913, and since September, 191.5, the cows have 
hera fed the above rations continuously. Tabulated data show the composition 
"f the different feeds used and the amount of feeds and food con.stitueiits 
ailiially fed. From these It Is seen that the high energy ration supplied an 
oxcess of energy and barely enough protein and the high protein ration an 
excess of protein and barely enough energy to meet tlie needs of the cows as 
'■■'ihuliited from average digestion factors. 

A lO-day (ligeslion trial was conducted with one cow of each lot, beginning 
Sho'' energy cow was at her minimum weight, 

_ Ihs., and the high protein cow weighed 1,037 lbs. From tabulated results 
el tins digestion trial It is concluded that “ the cow fed tlie high energy ration 
'iismned almost ail of her food and in so doing obtained a large surplus of 
^.ipigy. fjgr ability to digest the nutrients decreased until the energy dropped 
tie requirements of her body for maintenance and milk production. Then 
in digestibility stopped. The digestibility of the protein decreased 
‘ per cent, hence the cow was unable to maintain her flesh and decreased in 
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rapMIv. The reduction in dlgesUbniti affected the fiber more than aa, 
mtr nonnltr'osenous nutrient. The redncUon for fiber was 54 per cent, for 
nitrneen free extract 24 per cent, and for fat 19 per cent . . . 

‘■T^hiRh-protein cow refused 25 per cent of her ration, but the amoum 
consumed supplied her with sufficient energy and two and one-half tmies as 
much protein as was necessary, and this excess protein was digerted. The 
UgeHihiiity of the nutrients agreed closely with the average coefficients, ^ese 
e ,1 show that a cow disposes of an ex«ss amount of digestible protein bj 
Lstiiig it and voiding the excess nitrogen in her urine. When surplus ener^ 
1 , contained In the nutrients consumed the digestibility of the ration is lowerel 
In il the net energy is balanced to the needs of the animal. The maintenaarr 
roquireraent of the high energy cow for protein is shoivn to he at least 0.31 

"'’‘'''rhe iong-eontinued diminution in weight due to lack of protein on one 
han.l and the gaining in weight due to excess of protein on the dther hand 
Indicate a considerable difTerenee in the amounts of nitrogenous material tli,it 
r 1,0 stored up in the mature ruminant’s body. The high protein ration 
seouicd to favor the production of a large quantity of mift fat from sub. 
Stances other tlian food fat. Tlie food fat ex.actly balanced the milk and feces 
fat wUh the cow fed the high energy ration.” 

Those resulU emphasize the importance of determining the effects of rtis- 
similar rations in feeding experiments. It is indicated that, due to differences 
‘in (li'-estiiMlitv of nutrients, both high protein and high energy rations give 
resullVthat i'lilroduee Imieeur.acics in feeding investigations in almost every 


Experiments with calf meals. 0. F. HuNsrasa (Mima Sta. Rpt. W1. pf. 

Iwting calf meals as substitutes for milk for dairy calves five 
mixUiros were fed for a period of 180 days to 2.) calves divided into five loti 
of 5 calves each. The meals were Ceil in oonnootion with milk, alfalfa iiay. 
and a dry masli of ground corn and oat.s. The meal mixtures were as 
Ixit 1 tile same as tliat fcil lot 2 in a previous experiment (E. S. R., 35 
n • lot ‘d, soy bean meal, cottonseed meal, wlicat middlings, and llnsoci 
meal equal parts by weight; lot 5. blood fiour, hominy feed, and wheat brau 
equal parts tiy welglit; lot 4. liliick albumin, wlicut middlings, soy bean meal 
and linseed meal (2: 4; 5;. 51 : and lot .5, the same ns No. 1 except that skin 
milk reiilaotsl whole milk. The protein content of those meals was 33.u; 
28.T3, 33.97, 31.44. and 33.50 per cent, resneetively. 

It required 3.t>3 lbs. of whole milk per bend dully, in addition to ration 
1 , to pro.luoe a r-du of 1 lb. per day. Kation ^o. 2 (vegetable protein) rt 
quired 2.71 lbs. of whole milk in addition to the meal to yield a body gain o 
0 73 lb. daily, while ration No. 3 (animal protein) yielded a body gain 
O.S lb. daily through the use of 1.54 lbs. of milk in addition to the calf meal 
fed. nation No. 4 produced a fair gain in body weight but required an exaP.* 
lit whole milk, due to the extreme laxativeness of certain ingredients in 
meal. Ration No. 5 produced a daily gain of 0.91 lb. and required but 0.i>i 
lb. of wl’.ole milk in connection with 3.25 lbs. of skim milk. 

Dairy calves for veal. G. 11. Tuvr. and C. V. Castle {California Sta. Cirt 
196 {191S), pp. 7). — Notes are given on market classification for veal calvs 
and factors determining whether it is profitable to feed dairy calves for vea , 


together with an outline of feetling practices. 

The number of bacteria in milk, J. D. Brew and W. D. Dotterbeb 
Tort State Sta. Bui ^S9 (1917), pp. 479-5^2).~-In continuation of earlier 
(E. S. R., 31, p. 78) a report is given on 643 cooperative counts made by 
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tie plate and microscopic methods with fresh, unpasteurized market milk 
rom the Geneva city milk supply. The microscopic counts were nmiie in two 
, aj'S. namely, counts of individual bacteria and counts of “ groups " of bacteria. 

Of the &43 comparative counts, 175 were higher hy the plate count than by 
he individual count and 123 were lower by the plate count tlmn by the group 
ount. In 345 samples the plate counts were iiigher tiiau the group counts 
,nd lower than the individual counts. All but 32 of the instances in which 
he plate counts were higher than the individual counts occurred in samples 
f less than 30,000 bacteria per cubic centimeter. The next class of 123 
aiijples was evenly distributed throughout the series of counts, and the dis- 
repancies are thought to be due either to the presence of living bacteria 
rhich did not grow on agar or to the presence of dead bacteria in a staimible 
“ondilion. However, large numbers of dead bacteria in unpasteurized milk 
ire the exception rather than the rule. If the 200 couiiLs made of samples con- 
aining less than 30,000 bacteria per cubic centimeter are oxcluiled, the plate 
■ouiits are intermediate between the two microscopic counts in 71 per cent of 
he remaining 443 counts. 

It is noted that tlie plate count probably represents fairly well the number 
if groups of bacteria in the milk after they are brolve[» apart in the dilution 
waters; the group count, the number of groups of bacteria originally present 
n the milk; and the individual count, the number of bacteria actually present. 
V study was therefore made of the variation in size and compactness of tlie 
IToups of bacteria originally present in milks of different grades. In general, 
he groups of bacteria were found to bo of small average size in milk contaln- 
ni; very few bacteria, and to increase in size as the mimber of bacteria 
increase.^, reaching an average size of from 12 to 14 individuals in milk' 
containing about 1,000,000 bacteria per cubic cenlimeter. ami diminishing in 
size as the number of bacteria becomes greater tlian this. I>ata obtaiDcd 
udirectly indicate that the average clump of bacteria In market milk breaks 
ipurt 2.0 times in preparing dilution samples. In 24 instances out of 34.5 the 
clumps broke into seven or more groups each, and in one ijistaneo the result- 
ng number of groups was 10.5 times the original number. “The actual num- 
cier of bacteria in milk is usually greatly in excess of tlie figure obtained by 
:he plating method.” 

How bacteria in milk are counted. F. H. Hall {'Sew York Slate Sta. liul. 
i.'iP, poi^ular ed. (1917), pp. 11, figs. 2). — A popular oditiou of the above. 

What is meant by “ quality in milk, It. S. Breed, U. A H.^buing, W. A. 
Stocking, jr., and E. G. Hastings {Sew York State Sta. Bui 4SS (1917), pp. 

This report was also issued as Illinois Station Circular 205, from 
which it has been noted (E, S. R., 38, p. 479). 

Composite v, one-day sampling of milk for the Babcock test, W. H. Eaton 
(yorth Carolina Sta. Bui 2^0 {1918). pp. SS, figs. 2). — In order to deteiTuine 
the accuracy pos.sible in e.stimating the milk fat production of cows from sam- 
ples taken from one day’s milking during each month a test was made with 12 
rows during a period of 90 days. At the end of each month of the experiment 
the milk fat production was estiruated for each cow by the one-day-per-month 
method aud by the composite method of sampling. By the composite method 
^nipies were taken frotu each milking of all the cows on test, and the fat yield 
calculated from weekly tests of these composite samples. 

It was found that the three months' yield of the 12 cows as estimated by the 
pne-day-per-month method was 786.36 lbs. of fat, and by the composite-sample 
^ethod, 717.51 lbs., or a difference in fat production of 1.91 lbs. per cow per 
bonth. 
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Keeping qualities of butter.— IV, Cream ripening and its influence.— Bac- 
teria in cream, their numbers and types and their itinerary in the manu- 
facture of butter, C. W. IlaowN and K. Peiseb (Michigan Sta. Tech. Bui. 29 
iJ'JlO), pp. ISO, fm. d).— This number of the series of contributions on tin- 
keeping qualities of imtter (E. S. R., 22, p. 482) deals with the bacteria in 
cream relative to tlie numerical count and prevailing types, and traces these 
tyiK's tiirough the differeut steps In the manufacture of butter. The cream used 
In tije study was obtained from dairymen Id the vicinity of the station. It 
contained about 30 per cent fat and averageil 0.43 per cent acidity. The acidity 
of llie ripened cream averaged about 0.5 per cent. The acidity of the butter 
was about 0.2 i)cr cent, and remained practically constant from time of draw- 
ing the butteniiilk to 30 days later. 

Tile microorganisms in the butter were for the most part those that were 
In the cream. Neither the buttermilk nor the freshly churned butter cini- 
tulned per unit volume as many living bacteria as the ripened cream. An 
average of about 30 per cent of the bacteria living in ripened cream failed to 
grow after the inechaDicsil agitation in the churn. The process of washing and 
salting removed about 50 per cent of the microorganisms from the unsaltod 
butter, i’ositive tests for i>eroxlil<ise and reductase were obtained In the cream 
and in tiie butter, but not in tlie starter, in the ripened creum, or In the butter- 
milk. The negative results are thought to be due to a temporary inactivation 
by high acidity. 

Bacterium lactis acidi predominated throughout the manufacture of butter. 
Other organisms appearlitg froiiuently were Micrococcus lactis toHajis, M. lac- 
tis aureus, M. lactis albidus, Btreplococcus lactis fulims, Bacterium lactis al- 
bum, Bacillus coli, toru!« (liquefying aud uouliquefyliig), and Oospora laclis. 
I’he more important literature Is reviewed and listed. 

Keeping qualities of butter.— V, Pasteurization and its influence.— A 
study of the factors which influence the resistance of lactic acid bacteria to 
heat, C. W. Rkown and K. Feisrr (ifichigan Sta. Tech. Bui. 30 (1916), pp. 
7~18 ). — A continuation of the work noted above. The work here reported. ;i 
preiliiilnary account of whi<-h has been noted (E. S. R., 33, p. 675), was under- 
taken to ascertain whether lactic acid bacteria in milk and cream survive pas- 
teurizutlou at a temperature oouimouly c'ousidered as eflicieiit, and whether sucli 
survival is due to au inherent property of the organism or due to some external 
protection exerted by tl»e constituents of the milk. 

The temperature of the cream during pasteurization by the holding process in 
the pasteurizer (with coll rotating) used in these experiments was found to be 
almost constant throughout the whole mass. The thermal death point of some 
of the iionsporc-bcaring bacteria isolated from pasteurized milk and cream was 
higher than the pasteurization temperature (145'" P., held for 20 rahmtes). 
while many had a thermal death point below the temperature of pasteuriza- 
tiou. Tlie thermal death point of a culture of Bacterium lactis acidi and of a 
culture of Bacillus coli was compared in bouillon and In four divisions of s 
sample of sterile milk. It was found that whey raised the thermal death iwint 
from 2 to 4® C., separated milk from 4 to 6”, whole milk about 8", and cream 
from 12 lo 14*’. The addition of small amounts of lactic acid to a milk sus- 
pension of bacteria did not change their thermal death point. 

Some of the factors affecting the heat resistance of bacteria In milk are dis- 
cussed. 

The more important literature is briefly reviewed and listed. 

Protein hydrolysis in fresh and stored butter made from raw and pas- 
teurized cream, O. F. Hunzikek {Indiana Sta. Rpt. 1917, pp. 35, 56).— In addi- 
tional experiments upon the protein hydrolysis in butter during storage (£■ S- 
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1 . 36. p. 7"2) nine lots of butter churned from three separute gatherings of 
•ream were used. The butter was made from unpasteurlzed cream, from 
•ream pa^euriTsed at 145* F. held for 20 minutes, and from cream piisteurize<l 
It 180° flash. The butter was analyzed when fresh and after 60 days stor- 
at from 6 to 15*. The preclpitants used were bromin, copper sulphiue, and 
(Uosphotungstic acid. The nitrogen not precipitated by the phosphotungsiic 
icid was al.so detomiincd by the Van Slyke method for determining the nll- 
amino-acid groups. 

I’hosphotungstie acid gave the most uniform and concordant results. It was 
fo\ind that the change both in the Van Slyke amino nitrogen and nitrogen 
not precipitated by phosphotungstic acid was greatest in raw cream butter and 
L-uiisiilerably less in pasteurizetl cream butter. 

VETERINAKY MEDICINE. 

Chemical pathology, H. G. Wells {Philadelphia and London: W. B. Finiin- 
Co., 1018, 3. ed., rev. and enl., pp. 707). — lii the revision of this book for 
the tliird edition (E. S. R, 32, p. 78) several subjects have been rewritten, 
(?si)e('ially gout, specificity of immunological reactions, anaphylaxis, icterus, 
acidosis, diabetes, and uremia. New sections have been added on the Abder- 
liulden reaction, specificity, cluiiuical bases of growth, atroi>hy, and the pres.sor 
Itisos. H. T. Woodyatt has revised the chapter on diabetes, contributed by biiu 
to the swond edition to include the recent contributions to carbohydrate inoLab- 
|olLsra obtained through his new method for accurately timed and measured 
travenous injections. 

Immunity and anaphylaxis, J. Danysz (Jour. Infect. Diseases, 22 (/i^/S), 
5. 5, pp. Ji27~4^6). — This is a theoretical discussion of the subject, with an 
.planation of the nature and raechanistn of the reactions which determine 
lO different pliases of the evolution of infectious diseases and pathological con* 
tions caused by animal or vegetable proteins considered as normally toxic, 

• syiuhetlc colloids such as arsenobenzeue, and by proteins considered as 
jtrltive on absorption after complete gastrointestinal digestion but which 
iu.<e a state of anaphyliixla when absorbed by hypodermic, Intravenous, or 
■ea iutrarectal Injections. 

The author concludes that the pathological condition in infectious diseases 
! due to anaphylaxis which is an intracellular or intravascular indigestion, or 
coiubiiiation of both. Indigestion is the inability of the organism to rapidly 
’ansform colloidal antigens into crystalloids. If it is intravascular, the 
ITect is immediate and rapid (anaphylactic shock). If intracellular, the dis- 
iirbanres and lesions which result are more or less slow in appearing and may 
nntiuue for hours, days, or years (as in tuberculosis, leprosy, and syphilis) 
chronic anaphylaxis). 

A contribution to the theory of anaphylactic shock, J. L. Kbitchewsky 
Jour. Infect. Diseases, 22 {1918), No. 2, pp. 101-114, pl- J).~ “The sap of a 
laiit, Cotpledon'scheideckeri, which is able to precipitate animal serum and 
0 agglutinate and cause lysis of red blood corpuscles, has the power to pro- 
the symptoms and the anatomic changes characteristic for anaphylactic 
hock when introduced into the veins of animals. The injection of the Cotyledon 
^ald under the skin of animals provokes phenomena identical with the local 
"^^phylaxis, known as Arthus’ phenomenon. When deprived of all precipitating 
agglutinating substances, the fluid is quite harmless for animals. The 
hock and the death after injection of the Cotyledon fluid are due to change 
the degree of the disperseness of the plasma colloids. 
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" In anniitiyliictic shwk in immanizcil animals immune bodies cause the same 
i lninae in tlie decree of illsperseness in vitro substances in the Cotyledon juice 
which I l■xlllnillell; it is, tlierefore, quite natural to suppose that the shock oh 
served in anaiiliylavis and related processes just as the sliock studied in tlie 
lucsent invesliantions is due to change in the degree of disperseuess of fle 
lilasina colloids of tlie blood. On this account one may regard all these pro- 
ces.scs— and others, showing analogous, clinical, and anatomic changes— as mor- 
liid proces.scs caiiseil iiy a change of degree of disiierseness of the blood plasma," 
The role of specific fats in complement fixation, C. C. Waiiden (dour, 
iHlcd. Diacines, 22 [1918). ^o. 2, pp. “ The value of antigens it 

sernin Icsis tor the presence of antibody in gonorrhea, syphilis, typhoid fever 
and cliolera nijpenrs to depend on fntty coiuple.ves of definite chemicnl arrange 
nient or conligiirniion which represent the fatty content of tlie several miem 
orgninsins causing thnse diseases. The reactions of the test are surface reac 
tioiis and depend on tlie physical state of the antigen. The serum test ns up 
plied to lubereuhisls l.s fallacious and unreliable, probably because of the al, 
senec of sensitizers in llie serums.” 

Antiseptics, T. IIettik [Jour. Hoc. Clir.m. Indus.. 31 (lOlS), .Vo, 2. pp. 23 T- 
20 T: .SVi, rtnier. .Sup.. 83 (1918). So. 220). pp. 202. 203; ttbs. in Chem. Aha., 1. 
[1918], So. 10. p. ftl.92).— Tills article reports the results of a study by the author. 
In eooporution wllli .V. M. Drennan and W. Campbell, of the efficacy of tlie com- 
moil antiseptics in use at the time of the invc-stigatioii at tlie military bospitah 
in Udinlmrgh and describes the preparation and melhod of application o! 

” Kupiiil ” niKl " Kiisul." The former is a powder consisting of equal weights 
of cblorid of lime and boric acid. Hiiaol is prepared by shaking up 25 gm, ol 
EupaJ in a liter of water and filtering off the sediment. In Eusol it is claimei 
that “ the full value of liypochlorous acid is available without the drawbaeki 
Inherent In I lie earlier solutlon.s containing this potent reagent." 

The disinfecting power of periodol, G. SAMPitrrno [.inn. Ig. [Rome], 2' 
(1011), So. ), pp. 230-2)0; a.ti.a. in AOs. Bact., 1 (1911), So. 6, pp. 3)2, 5)3).— 
Ucscarchcs are reiwrted on the sterilizing power of periodol, a new Uisinfoctin; 
agent composed principally of lodin and chlorin. It decompose.s rapidly in 
water, liberating oxygen, chlorin, and lodin. Tests with organisms most likely to 
contamln.ate drinking water, such n.s cholera vibrio, B. tpphom!, B. iysenterit. 

B. diphllurio’, StaphptocMcu.i pyogenes aurem, and .Streptococcus pyogenei 
show that at a dilution of 1 1 50,000 a fresh solution of the periodol has very 
effective disinfecting aclion. At this concentration it does not produce any 
changes in taste or odor and is harmless to the human organism. It may also 
be used as a disinfectant for the oral and nasal cavities at a dilution of 1 : l.OW. 

Brilliant green as a bactericidal agent for the purification of vaccine vlius, 

C. KnuMVViEuE, JB., F, S. Fieldeb, and T. A. Watson [Jour. Infect. Diseasri. 
22 (1918), So. 2. pp. 118-12), fig. f),—“ Brilliant green in a concentration of 
1 : 10,000 has no appreciable effect on the potency of vaccine virus. This ainoun! 
of dye when used in combination with the glycerol-carbolic solution usually o®' 
ployed markedly hastens the rate of reduction of the bacterial content, render- 
ing most preparations bacterially sterile in from two to four weeks. 

"Although the dye can not be relied on to kill tetanus spores, should they be 
present no difflculty should be encountered in demonstrating their presence 
after the associated bacteria are destroyed. The re.sults obtained warrant Its 
practical application to vaccine virus for general distribution, or at least ir 
emergencies when the virus must be employed shortly after collection from the 
calf. The use of brilliant green gives a simple method hitherto not available 
for obtaining a bacteriologically sterile but fully potent vims for experimental 
purposes,” - ^ 
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Eeport of the veterinary department, 11. A. Ckaio {Indiana Sta. Rpt. 1917, 
p. f}l-C7). — The agglutination test for infectious atnutioii of cattle was made 
H 226 blood samples and 46 milk samples. Where the milk and blood samples 
rora the same animal were compared, the blood showed a higher percentage 
f reactions to the agglutination test 

In post-mortem findings of hemorrhagic septicemia of cattle, the most proml- 
eut lesion was a hemorrhagic inflammation of the anterior air passages, indl- 
ating that dust may be a carrier of tlie Infection. The use of hemorrhagic 
epticemia bacterin in a herd in which four cases with two deaths from the 
iseasG had occurred apparently checked the disease. 

Experimental work with hog cholera' has been noted from another source 
K, S. R.. 38. p. 688). 

Annual report of director of veterinary research., 1915—16, A. TuEiuiR 
L'aion So. Africa Dept, Agr. Rpt. 1916, pp. — This, the us\ial annual 

epurt. relates to research work carried on during 1915-lG (E. S. R., 35, p. C78). 
Experiments are reported in which bots th.at were taken from the stomach 
if a horse dead of pernicious anemia produced the disease when emulsified and 
!iJcK-tcd into a susceptible horse. Bots from a healthy horse did not produce 
he disease, thus disproving the claim of tlie Seyderheluis that pernicious 
nerala Is produced through this agency (E. S. R., 35, p. 80). 

The spinose ear tick iOmithodoro$ megnini), first found to occur lu South 
tfrica in 1912. Is reported to be responsible for a c<msldenible amount of injury 
0 sheep, goats, and calves. 

Annual report of the imperial bacteriologist for the year ending March 
11, 1917, A. L. Sheatheb (Amh. Rpt. Imp<.rial Bact. [India], 1917, pp, 25).— 
This is the usual annual report in which data are given on tlie preparation and 
iSG of serums and vaccines for rinderpest, antlirax, hemorrhagic septicemia, 
itc. 

The treatment of epizootic lymphangitis {V’ei. Rev., 2 {191$). *Vo. 1, pp. 
!b’-28).— A review of rooeut literature. 

The detection of Johne’s disease by the use of “ johnin,” E. (3. Hastings, 
3. A. BiCACu, and F, B. ETaoley (Jdhr. .4mef. Vet. Med. Assoc., 52 {1918), No. 
(. pp. 462-.}dd).— The authors report upon tests made of 43 animals of which 
5 reacted and upon slaughter showed the lesions characteristic of Johne’s 
lisease. Four of the five showed marked temperature reactions to the intra* 
venous injection of 10 cc. of jolinin, while the physical condition of the fifth 
?8ve evidence that it was affected. 

The prophylaxis of Malta fever by the active immunization of animal 
^rriers of the organism, H. Vincent Vompt. Rend. Acad. Sci. [PaHa], 166 
(1918), No. 8, pp. 855-^62).— Inoculation experiments are reported verifying 
the degree of immunity conferred on goats by the method of vaccination previ- 
ously noted (E. S. R., 25, p. 386). Tlie results show that vaccination produces 
n strong immunity which protects the animals against a large dose of living 
^irus introduced under the skin, into the veins, or by way of the digestive tract. 

Antirindei’pest vaccinations by the simultaneous method of serum and of 
virulent blood from the point of view of their Influence on malaria, J.-B. 
fioT [Bid. Union Agr. ^gypte, 15 (1917), No. 121, pp. 93-98).— Gases are re- 
ported which tend to prove that the hematosoal diseases of the blood of cattle 
are not transmitted following injections of blood employed as preventive Inoc- 
Illations against rinderpest. The experiences of the author In the Immuni- 
zatioD against rinderpest of 854 animals show tliat only 2 calves died of pos- 
able complications due to the vaccination and that only 2 cows succumbed 
to piroplasmosis. The fact that a large number of animals vaccinated five 
years before have been in Intimate and permanent contact with animals having 
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rinderpest without reivivinK tlie disease Indicates that the Immunity continues 
for at least five years after vaccination. 

A new method of staining the tubercle bacillns, C. CfepfenE (Compf. Rend. 
Acnd. iSVi. 2C6 (/928), No. 8. pp. S57-558 ) .— The method depends upon 

the (lifferciiliatior) of the alcohol-acid resisting Koch bacillus from other 
organisms which are not alcohol-acid resistant by the use of a counter stain 
with wlilch the decolon 2 e<l organic acid and alcohol have been combined. 
The counter stain, “methylene lactoblue or C6pide blue,” is prepared by plac- 
ing nil (‘xr ess of ix>\vdere<l methylene blue in a flask containing 40 cc. of lactic 
achl. 100 oc. of water, and 800 cc. of 95 per cent alcohol. Smears are pre- 
pariMl, lixed by iieut, and stained with carbol-fuchsin In the usual way. They 
jjrc then jjliiceil with or without washing in the lactoblue solution for two or 
lliioe inimites, waslusl in water, and dried. 

The advantages of this method of staining are said to be the precision 
and 8hurj)ness of colonitlon of tlie Koch bacillus, associated flora, and histo- 
logical elements; a very appreciable economy of time; and accuracy of diag- 
nosis. By means of it the organism may be detected in feces, urine, blood, 
and sputum. 

Observations on complement fixation in tuberculosis, W. Mkyek {3/efl. 
liec. [N. V.l. .O.i (/Ji/8), No. 5, pp. 19S, IH). — “Cases with tuberculous glands 
or bones showed a higher peneritage in 4-f human type tlian pulmonary 
nis(‘s: this holds good also In h<wiue type, namely 2+ or simply 1+. The 
Ihinl stage cases (pulmonary type) that sho\ve<l + were all early third-stage 
cases; all late tliird-stage cases were negative. Some cases were + one 
mouth and nogatlve the next month or vice versa; these cases >veve all anemic, 
had lost weight, and complained of fatigue, but showed no signs of disease 
by X ray or other illuguostic methods. The leutic condition nowhere Interfered 
with the tuherculosis deviation teat, since those that reacted to both tests 
showed umiilslakable signs of active tuberculosis. 

“ Tlie biologically treated cases became negative In S2 per cent. A case 
showing 4+ human and 2+ bovine having been treated with a mixture <»f 
human and Itovine tuberculin for three ot four months, for Instance, would 
under a new test show human -H and bovine ± and be negative a few months 
later, Out of 89 pulmonary cases, 5 iinTcased the -f by one or two and the 
bovine, originally — , became + in one case after three months’ treatment, 
but became ~ again under continued treatment; all other cases showeil a 
continuous decrease in the + reaclion.” 

The presence of a growth-producing substance in cultures of typhoid 
bacilli, A. J. P. Pacjni and Dokuthv W. Rcssell (Jour. Biol. Chem., 54 (2928). 
No. I. pp. 45-49, 4)- — Growth experiments on rats are reported provia? 

that “ the typhoid bacillus, In growing, produces vitamin which can be isolated 
and Identified by proper biological methCKls. The bearing on the effect of the 
same uiwn the general metabolism of typhoid patients, and indications of a 
scientific basis for new methods of feeding these cases, are under InvestigatloD." 

Standardization of antityphoid vaccine, G. W-, McCoy (Amcr. Jour. Pu^- 
Health, 8 {1918), No. 4, pp- 299-301). — The technique employed at the Hygieol'’ 
Laboratory, Washington, D. C., consists in inoculating rabbits with the vaccin? 
In single doses of 2,500,000,000 organisms or in three doses at intervals of 21 
hours, bleeding the animals after eight days, and testing the serum for aggluti- 
nating power with living Rawling culture suspended in physiological salt 
solution. The serum is used in varying dilutions of from 1 : 25 to 1 : 1.600 and 
is mixed with an equal volume of the suspension of the organism, shaken, and 
kept at 37“ C. for an hour. A control test is made with a known satisfactory 
vaccine. 
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Abortion disease in cattle, L, Van Es {Worth Dalcota Sta. Circ. 18 (1018), 
jg ). — This is a review of the present status of knowlerlge of the disense 
ik 1 means for its control. 

A study of the presence of Bacterium abortus (Bang) in milk. L. H. 
'ooLKDGE {Michigan Sta. Tech. Bui. S3 (1916), pp. 3-37, figs. 2). — This pub* 
c'tition includes a brief review of the history of bovine Infectious abortion and 
csiilts of Investigations conducted by the author along the following lines: 
1 } Methods of studying the presentfe of B. abortus in milk; (2) a study of its 
iTeet upon man; and (3) facts disclosed by n study of its pivstuice in luilU by 
jeans of the agglutination teat (E. S. K., 38, p. 2S(>). 

The agglutination and c-omplement fixation tests wore eniploytHl. using uiilk 
iiid milk serum instead of blood serum and following a inodiiiciition of tlie 
e<'hJ!ique of Surface (E. S. R., 27, p. 5S1). Results of this part of the investl- 
;atlon show that there is apparently no eonne<‘tion between the B. abortus 
inlibody content of the blood and of milk. The untilxaly content of the milk 
cay vary from quarter to quarter of the udder, showing that the antibodies 
)resent are due to local infection and do not come from the blood stream. 
U high or a higher antibody and cellular content in the strippings tliaii in the 
lore milk seems to indicate active infection and the presence of B. abortus in 
he milk In sufficient nuitibers to produce the typical lc.sitms anil blood reactions 
)ii inoculation in guinea pigs. A lower :intiho<ly and cellular content in the 
jtrippinga seems to Indicate that infection is slight and (iuit the organism is 
: present in sufficient numbers to cause infection. The aggiutintition reac- 
u appears to be more reliable than the complement-lixatlon test. A pure 
ture of B. abortus introduced into the milk cistern of a <'ow’s uilder causes 
‘ appearance of agglutinins in the milk. The pre.sonce of the orgnuism has 
vays been found to be accompanied by the agglutinins for the organisms, 
t the presence of agglutinins does not always signify (he i>r<‘SHK-e of the 
nanism itself. Agglutinins may be present in the milk of <*ows tiiat have 
^rte<l and those that have never aborted. 

In the second part of the investigations reported an examinatior. was made 
the sera of a number of persons drinking raw milk, pasteurized milk, and no 
Ik by the complement fixation and agglutination tests, using B. abortus as 
tigen. To determine whether or not B. abortus antibodies could be made to 
pear in the sera of ndulU by lnjo<*tion of infected milk, a feeding experiment 
IS conducted in which the milk used had a high 7?. abortus antibody content, 
ie use of this Infected milk caused antibodies to appear in the blood serum, 
parcntly indicating a passive immunity due to the absorption in the intestine 
the antibodies present in the milk. There was no proof that B. abortus Is 
thogenlc for human beings. 

A bibliography of 33 titles Is appended. 

The transmission of Bacterium abortus (Bangr) to newborn calves through 
e ingestion of milk, I. F. Huddleson {Michigan Sta. Tech. Bui. 32 {1916), 
>• S~22 ). — The possibility of the transmission of H. abortus to Calves through 
le ingestion of ihilk was studied by feeding newborn calves with “ naturally 
fected milk,” that Is, milk reacting positively to the agglutination test using 
■ abortus as antigen, and with ” noninfected milk.” The results of the feeding 
^periments were studied by means of the agglutination and complement fixa- 
on tests upon the blood sera of the calves using B. abortus as antigen. The 
tlves were bled from the jugular vein at intervals of about a week and the 
sera tested. Observations and microscopical examinations for matting 
'I'l staining of the sexual hairs of the calves were made during the course of 
le feeding, * 
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Eight calves were fed upon naturally Infected milk, six upon noninfectai 
milk, a control was fed pasteurized naturally Infected milk, and a secooi 
control was fed nonlnfecteil milk plus 5 cc. of a 4S-hour bauillon culture m 
B. abortus In order to compare the result from feeding naturally Infected mill; 
with that of artificially Infected milk. Tables are given showing the hlstotj 
of the dams of the calves used In the experiments and the results of the various 
feeding experiments. These results show that “ agglutinating and compleraent 
fixing bodies for B. abortus are very rarely demonstrated in the blood. of calves 
as a re.sult of ingesting naturally infected milk. Calves may give a positive 
reaction to the complemeut fixation test Immediately after birth. The rencliiui 
probably signifies a prenatal Infection. There Is favorable evidence that anti, 
bodies circulating in the hotly of the mother are not transmitted to the fetus 
in utero. 

"The data strongly emphasize the necessity of testing the blood of calves 
at birth In order to differentiate between positive reactions that may be due t« 
the Ingestion of milk and positive reactions that may be present at birtli. 
There appears to be no connection whatever between the feeding of milk and 
the matting and staining of the sexual hairs of newborn calves.” 

The relation of streptococci to bovine mastitis and septic sore throat, D. J, 
Davis (imer. Jour. Vub. Health, 8 (1918). No. 1, pv- 4M6)— This is a briel 
summary of Information on the subject. 

The author has failed to find any evidence that strains of streptocoed 
pathogenic to mau can resist the usual temperature for pasteurization, namely, 
145” F. for 30 minutes. In tests made by him of 98 strains of streptococci none 
of 24 pathogenic hemolytic streptococci of human origin resisted 140” for S8 
minutes. Twenty of 74 strains of hemolytic streptococci of milk origin and 
having practically no virulence resisted 155” for 30 minutes. 

Plroplasmosis of cattle in Panama, H. C. Clask (Jour. Infect. DUeasri. 
S2 (1918), No. 2, pp. 259-f68).— The data here presented have been summarhed 
by the author as follows : 

" Piroplasmosls of cattle is present and practically speaking universal It 
Panama. Noniramune cattle when imported Into Panama contract the discnsi 
and many of them die. A positive ante mortem diagnosis of plroplasmosis it 
this locality Is extremely diflicult on account of the scarcity of the parasite 
In the peripheral blood. The examiuation of the blood In films of the grn; 
matter of the brain makes the detection of the parasite at necropsy and in tb 
abattoir comparatively easy. In Panama plroplasmosis has been found In tl» 
horse, cattle, deer, and dog. 

" Investigations of native cattle led to the observation that they are host 
In almost every instance to Babesia bigemim, filarin, sarcosporidia, aud ! 
large trypanosome, probably of a harmless type. Two cattle revealed a spin 
chete, probably Spirochwta theileri." 

A trypanosome of Panamanian cattle and a method for concentrating try 
panosomes In peripheral blood, 0. Teagci and H. C. Ciabk (Jour. /a/« 
Diseases, 82 (1918), No. 2, pp. 154-158). — " Trypanosoma theileri occurs in 
large percentage of beef cattle in Panama. It is present In such small number 
In the peripheral blood that stained smears are uniformly negative. Afte 
defibrtnatlng the blood, treating with an equal volume of distilled water, so 
centrifugating, we find It almost always in smears from the sediment. Filari 
are also readily demonstrated in the blood of Panamanian cattle by the san 
procedure, although they are very rarely found In ordinary blood films. It 
trypanosome is readily cultivated In broth at 24 to 26° C., but undergoes marke 
changes in morphology in the culture. Inoculation into species of animals otfit 
than cattle yielded negative resultsi" 
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Eradication of the cattle tick, F. Thomson, P. Keogh, and G. Tdckeb 
(Queensland Agr. Jour., n. ser., 8 (1917), So. 6, pp. 302-307).~A report on ob- 
(ervatlons of the efficacy of tick-destroying mixtures. 

Staggers In sheep In Patagonia, P. S. Joses and J. F. Abnold (Jour. Hxpt. 
ilcd., 26 (1917), So. 6, pp. 895-82S, pis. i, fig. 1; abs. in Jour. Amor, Vet. Med, 
Assoc., 52 (1918), So. pp. ^73, — This report from the Department of 

Animal Pathology of The Rockefeller Institute for Medical Research relates 
to investigations made of a nervous disease of sheep which during the past 
few years has become more prevalent throughout portions of Patagonia. It is 
Bot confined to the ovine species alone; horses and cattle readily succumb to it. 
fThc affection is known by a number of names, among the more common being 
Staggers, tembleqne, loco, and hueed. The disease seems to be widespread. 
Existing throughout the pampas at least as far north as the Chubut Valley and 
Extending southward to Deseado and from the eastern boundary of the pampas 
to the Andes. The incidence varies greatly with the condition of tlie food sup- 
ply, the actual number of cases being small when there Is a liberal amount of 
grass, but after a long-continued drought when the fine grass supply is short 
the number of sick aniiuais is large. 

The investigations reported, based upon experimental work both In the field 
and laboratory, have led the authors to consider the following conclusions 
lustlfied: "Stagger.? Is a noninfectious disorder affecting horses, cattle, and 
fchcep. The disease is characterized by weakness, muscular twitching, irregular 
tnovcments of the head, stiffness of the limbs, and transient motor paralysis, 
iccompanled with spastic spasms on excitement. There is also a derangement of 
vision and conjunctivitis. The post-mortem lesions are not ebaracteristlc. We 
readily produced the disease by feeding susceplible sheep on a coarse tuft grass, 
commonly known as coiron or pampas grass (Ron orgrnlina). The time 
required to produce definite symptoms by feeding the grass varied. Two animals 
flcveloped typical staggers after two feedings; in another instance a period of 
pi days of feeding was required. The average time for the production of un- 
pistakable symptoms in our experiments was 10 days. Many sheep recover 
from staggers spontaneously. A complete change of diet will u.sually effect a 
pure within two weeks. Older animals that have pastured tor long periods 
pu lands where the grass grows become tolerant and rarely are affected with 
plasgers. The grass is toxic to sheep at all seasons of the year. We fed late 
• inter and early spring grass and grass in flower, and produced staggers 
n every instance. The young green grass is as toxic as any edible portion of 
he plant.” 

(Diseases of the horse], P. A. Hofkm.vn (H. Buschbatjek) (Das PJerdebuch 
tfi .Imeriknnischen Farmers, Milwaukee, Ipis.; Germania Pub. Co., 1917, rev. 
■1; pp. SS3, pis. 3, figs. Ad). — This Is a small handbook which deals largely 
»'ith the anatomy and diseases of the horse. 

Pyotherapy in the treatment of harness wounds, Vet.u (Rec. Mid. Vdt., SA 
11918), So. 1-3, -pp. 19-21 ). — In connection with researches on pyotherapy, 
previously noted (B. S. R., 38, p. 588), the author has shown the efficacy of 

e method In the treatment of nonspecific lesions in horses and mules caused 
the harness. The cases were treated with polyvalent vaccines, either anti- 
■ryptococclc vaccine or vaccine prepared from the products of ordinary sun- 
Pnratlons. 

Some external parasites of poultry, D. C. Mote (Ohio Sta. Bui. 320 (1917), 
>p. 139-156, figs. J5).— This is a brief popular summary of information for use 
w poultry talsers. 
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The eubterre^can watere of Australia, J. G. R.cheet (AU. in Che^ M,. 
!> il'ilS) Xo 8 p 84f). -Referring to the decrease In the capacity of wells n 
"he artesian districts of Australia, two theories of the source of the water 
these wells are discussed: (1) That the wells are fed by Infiltration of ralt 
water and by condensation of air circulating through the underground, anc 
that the waters are chiefly Plutonic, stored in the underground during prt 
cPdin- geolo'-ical ages. The autlior thinks that both views are probably correr 
and that the progres.slve decrease of the flow from the wells is not proof o 
exhaustion of local atore.s of water but is due to a progressive sinking of lli 
free-water level which may go on for hundreds of years. 

Reducins seepage in earth reservoirs, S. T. HaaoiNO (.four. Elcotnottp. S 
(f.lifl No n pp. m-iSS, 2)--This article gives data showing th 
efteitlveness of clav puddle, oil, and concrete linings in reducing seepage i 
earth reservoirs. Cost .lata are included, it being shown that a clay or « 
lining costa alicmt 1 ct. iier square loot, plaster linings about 3 cts., and heavif 

concrete linings about 0 cte. per square foot. Mom v 

Septic sewage tanks of tile pipe, .T. H. Psaav (Dom. Emn.. St imV.h. 
11 PP i.li-.l.'il' /i'/s- «).— This is a discussion of the design aud constructiot 
of'small septic tanks of tile pipe, in which sedimentation is considered the prl- 
miirv faclor. It is pointed out tliat a shorter period of detention and a ver. 
much hlglier rale of velocity than is used with the tanks of larger size ivlll 
ni'ccnpllsli quite satisfactory results with reference to sedimentation 1. 
.spite of the fact mat a septic tank is described, no effect of bacterial action is 

discussed as a faclor in the clarifying process. , wv 

Durability of cement draintile and concrete in alkali soils, R. J. Mi. 
G M WiiLivMS and A. N. Finn ((/. S. Dept. Com., B,ir. Stmdard» TceM-,1 
Paper % {1911). PP. 9!,. ph. M, fW- f, in Enpin XcK>-lleo., 18 (Wh 
Xo» ^ p 81- 9 V 277,- JOPT. Franklin Inst., IBS (1911), Xo. 5, pp. 62o-C,i8, ft 
1 ■ m (1918). Ko. 8, pp. no. ^//).-“The report covers a cooperative mvivh 
gation, under the auspices of the Bureau of Standards, into the disintegratlot 
of concrete when exposed to strongly alkalined soils and waters n the am 
regions of the western part of tlie United States. In some coses well-fabricatd 
structures are atlnckwl. In other cases the stnrctures do not appear to be a 
fected by the salts. The purpose was to discover, if possible, the causes o bul. 
action and to ascertain the best methods of avoiding detenoration. 

" Tlie paper shows tliat the use of cement is still experimental, that poro > 
tile are especially liable to attack, that even dense tile are subject to 
integriition, Tlie action seems to increase with sulphate and magnesiii 
tent. Rather full data are given and the paiier Is well illustrated with p » 


graphs, diagrams, and graphic charts.” 

Economical proportions for Portland cement mortars and concretes, J. ■ 
KITT.S (iv'f»(. Ilngin., 8 (1911), Xu. 11, pp. ^29-^^. fios. .i).— This paper 
presented before the American Society for Testing Materials, and reports toi 
from which the following conclusions are drawn : 

As regards mortars "sand-cement mortars are not comparable in si 1 
weight proportions because of the wide variation in the corresponding '« 
metric-proportions and the variations of the void-filled ratios. Sand-cem 
mortars are not comparable in simple volumetric proportions because o 
wide varlatiohs of the void-filled raUos. The void-filled ratio has a genf^' 
effect upon the strength, permeability, and economy of a mortar and un 
edly affects the density and yield. An important function of the ceroent-pa-' 
Is to fill the voids in the sand. Sand-cement mortars are properly compara 
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in the basis of the void-filled ratios. The economical piviportions for sjind- 
‘eiuent mortars depend upon the void contents of the sands. . . . The economy 
ai'tor expresses the relative efficiency of mortars. ... No general relation of 
lilt-content, uniformity, coefficient, and absorption to the efficiency of sands 
s found." 

.As regards concretes " an Important function of a mortar in concrete is to 
ill the voids in the coarse aggregate. The efficiency of a concrete mixture 
Jopends largely upon the efficiency of the mortar. For economical proportions 
he volume of cement should be equal to or greater than the volume of voids 
n the sand, but should not exceed 1.5- times the void.s in the sand, and the 
roluine of mortar should be equal to or greater than the volume of voids in 
he coarse a^egate. but should not excet^l 1.5 times the voids in the coarse 
iggregate." 

Cement saved by using screened and remixed gravel instead of pit-run 
travel, J. P. Nash {Engin. and Contravt., (m7), A'o. 19, p. .^70. figs. 2).— 
Kri)eriraents are reported which sho\ve<l that the pit gravel u.‘?od to make a 
1:7 mix, when screened and remixed in the proix>rtIons of 1:35:7, required 
),8 sacks less cement to make a cubic yard of concrete. “Tlu.s is in spite of 
;}ie fact that the latter shows a 20 per cent Increase in .'strength.’’ A tnhlo 
a given showing the amounts of material required to make a <’nl)jc yard of 
xincrete, using pit-run gravel. “It is believed that the amount of pit-run 
rravel or screened gravel required for a c\ilnc yard of concreto will be hut 
little different even though the proportion of san<l in the pit-run gravels 
larics considerably. The saving in cement, however, would he greater in 
lirect ratio with the amount of in the pit-run gravel," 

Tests of blast-furnace slag as aggregate in concrete (Cement and Ei\gin. 
Vcirs, 29 (19/7), A'o, 12, pp. 308-310, fig. 1). — Kxperimenls condiicfed at the 
Pitfshurgh testing laboratory are reported. 

“One-half of the tests of the slag concrete were ma<le using slag produced 
y the quick-cooling process in pits, in which the sing Is shipped within a few 
1«.V8 from the time it comes from the furnace, juhI the remaimler from slag 
wliich had been seasoned in banks for u i>eriod of 6 months in sf-ino cu.'^es 
m\ as much as. 15 years in one case. The leiiglh of time during which this 
series of tests has been conducteil does not warrant the drawing of any 
inite conclusions, but the general nnifonnity of the results of the crushing 
tests of the concrete should be observed. Slags coming from furmuvs many 
hundred miles apart, varying quite widely in chomic.al analyses, and also vary- 
ing consideral)ly in the w'eight per cubic foot, do not vary in strength in pro- 
[xirtion to either the weight or percentage of any chemical constiiut'nr.’' 

Experiment of Wisconsin Highway Commission in improvement of sand 
roads by hay and tar mats, H. J. Kuellijjq (PMgin. and Contraet., /f8 1/977), 
19, pp. 362, $63, figs. 3). — An outline of the conslructlon of e.\i>criniemal 
sections is given. These are to be reported on later. 

Applications of motors to piston pumps and pump jacks (Jour. Electricity, 
^9 (79/7), No. 10, pp. /f6S, fig. i).— Practical information is given oji the 
ifiroper length of belting, motor speed, foundation, etc., including a table of cor- 
responding sizes, a formula for determining diameters, and rules for other 
elements involved. 

I "Prom the electric standpoint, the principal points involved in making in- 
pallations of this kind are the selection of a motor of the proper size and 
starting characteristics, and suitable protective and controlling devices. Except 
r cases, the motor selected should be large enouglt to {>ermit the pump 
P he operated continuously without overheating of the motor. It is not good 
practice in these installations to adopt a smaller motor and depend upon the 
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overload capacity and the Intermittent nature of the service to prevent over- 
heating In the motor. In selecting motors baserl on the intermittent duty ratins 
there Is always the danger of choosing a rating too small for the work and 
therefore possibilities of overloading the motor. When single-phase motors an 
u.sofl for these In.stallations they should be of the repulsion-induction type ot 
account of the high torque developed at starting.” 

Electric plowing, A. Drulmauke (Rev. 6'd«. Elect., i (IQil), May 5, jyp. 691- 
100; abs. in fid. Abs., Sect. B— Elect. Engin., 20 (lOtl), No. 2S6, pp. 285-287).- 
“Thc author discusses various sy-steins of power plowing and shows the ad- 
vantages of electric plowing. Tractors are not essential for deep plowing; the 
windlass and rope melhoel is equally eflectlve, uses cheaper equipment, ami 
does not consolidate the soil in the same way as a heavy tractor. The traciiv,. 
effort required varies with the nature anil condition of soil and with the deptli 
and hreiidlh of the furrow. RIngelmann’s tests with double Belgian plows indi- 
cate that the tractive effort per dm.’ is as follow.s; Eight soil, 36 to 40 kg.; 
heavy soil, 5.'j to 00 kg.; alfalfa (4 years), 87 kg.; heath ... 63 kg. A general 
formula for work done is P=Wp«, where fc is a tractive coefficient varjinj 
with the nature of the soil, I the width and p the depth of furrow, and v the 
speed of plowing, 

■' A given area may be plowed to speciflcil depth in specified time either by 
plowing a wide strip at low speed or plowing a narrow furrow at high speed. 
The former alternative necessitates heavy and costly tools, cumbersome and 
difficult to move; the other method is sub.1ect to a speed limit ot 2 meters per 
second, or, belter, 1,3 to 1.4 meters per second, beyond which it becomes diffi- 
cult to steer tire plow. To plow 30 cm. deep and 90 cm. wide in heavy soil, 
using a multisluire plow at 1.4 meters per second, corre.spoiids to P=2, 2tS 
kg.— m./aec.="30 horsepower. Tliis is the minimnm theoretical horsepower, iiuil 
the hauling gear should be capable ot at least 60 horsepower to allow for roots, 
large stones, and various loases. Eleetric windlasses built for plowing service 
are generally of 7.7 to 1)0 or 100 horsepower. A 60-horsepower machine under 
the above conditions will plow about 0.15 hectare per hour or 3,5 hectares per 
12-hour day, n.suumiug 05 per cent coefficient of utilization. A 90 or 100 horse- 
power set will plow 5 or 6 hectares per diem, but it is desirable to use a light 
equipment rather than nn extra powerful one. 

“ Whatever the motive power employed, the plow may be hauled by a wind- 
lass or a tractor, or an automobile plow' may he useil. . . . Rope haulage is at 
present generally preferred and most widely useful. Two windlasses may be 
used or one double-drum windlass may drive a loop ot rope which runs over an 
anchored pulley at the other side of the field. With two windlasses only one 
rope Is needed. In either ease a tilting double-ended plow Is used. The single 
windlass system costs little more than halt the cost of two windlasses, and fur- 
ther important economy results from only a single .supply line being needed. 
On the other hand, anchoring the return pulley is rather troublesome; it takes 
more time to adjust the gear; rope wear is twice as costly; and the system can 
only be used satisfactorily on level ground. The double windlass system can be 
used for spans of 000 meters or more, and over very rough ground. Tractors 
may be used for shallow plowing (15 to 18 cm.), breaking stubble, harrowing, 
etc., though they are uusuitable for deep plowing owing to their limlteil trac- 
tive effort and poor tractive eflicieney if heavy.” 

Cost data are also given. 

Quality of plowing and the draft of plows, R. Olisey (Power Farming, M 
(1918), No. 1, p. 9, figs. 4). — ^The author, in describing good and poor plowing 
with reference to plow draft, shows that good plowing depends primarily on ti* 
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oDdltloD of the soil and the shape of the moldboards. A moldboard that pul- 
erizes the soil most thoroughly and turns the furrow properly requires proper- 
ionately more draft to puli It through the soil. 

ETTRAI ECONOMICS. 

The new business of farming, J. A. Dimock (.Veto York: Frederick A. 
Uokci Co. {1918), pp. [71+J20).— Among the topics discussed in this book are 
tie following : Size of the farm from a business standpoint, capital necessary 
Q farming, diversity, big crops v. normal, rotation of crops, competition and 
he laws of prices, fitting the scheme to' conditions, coordination of enterprises, 
he opportunity for the Individual, live stock on the farm, and the farm as a 
lome. A brief bibliography Is appended. 

Report of the land development committee of the Ceylon Agricultural 
Society {[Colombo: Ceylon Apr. Soc., 1917], pp. 4^). — In order to increase set- 
leraent upon the land the committee recommends that lands be made available 
n fair-sized blocks for capitalists on a leasing system, in blocks of under 10 acres 
'or small capitalists on a leasing system, with subsequent rights to freehold after 
ievelopment, and in free grants of land to peasant settlers in regular settlements 
rith provision for their acquiring proprietary rights after a period of 10 years, 
jreat importance Is attached to the expeditious survey of lands and the pro- 
dslon of irrigation channels as a preliminary to settlement and to the prompt 
'emoval of crown timber. Medical aid and ro^s should be supplied for all 
jettkments, and a colonization officer and a demonstration plat when the set- 
ilement consists of more than 25 families. The Government should also be 
)repared to furnish these settlements with adequate financial assistance during 
he initial stages. 

Land settlement in the Union: Future of returned soldiers (So. African 
/our. Indue,, 1 {1918), Ho. 5, pp. 4l4-4^)‘ — This article describes lands avail- 
able for settlement, types of farming, terms of disposal, financial assistance, 
ind experience and capital necessary, as well as conditions of settlement In 
Canada, Australia, and New Zealand. 

The Agricultural Holdings Acts, 1908-1914, T. C. Jackson (London: 
Stceef d Maxicell, Ltd., 1917, S. ed., rev. and enl., pp. XVI^^SSS). — This work is 
intended to serve the dual purpose of supplying a text of the Agricultural Hold- 
ings Act of 1908-1914, with commentaries and notes, and a manual on tenant 
right valuation. 

The Torrens system of land title registration (Philadelphia: Dept. Pub. 
Vorks (1916), pp. 10). — This report contains a brief history of the system, 
some comparisons, and a plea for the proper safeguarding of the standards of 
surveying under the proposed Pennsylvania act 

Annual report of the Jewish Agricultural and Industrial Aid Society, 
1917 (Jewish Ayr. and Indus. Aid Soc. Ann. Rpt. 1917, pp. 4 ^)- — This report 
continues information previously noted (E. S. R., 36, p. 894), calling attention 
to the various changes necessary in the organizatiOD of the society to meet the 
present crisis. 

The Federal Farm Loan Act, J. E. Pope {Bur. Applied Econ., Dept. Banking 
and Public Finance, Bui. 1 {1917), pp. 58). — ^Thls book points out the salient 
features of the Federal Farm Loan Act, and discusses its various provisions. 

State institution farms, W. B. Dubyea {N. J. Dept. Ayr. Bui. 10 (1327), pp. 
W2-395, fAs. 4 )“ — ^Thls bulletin describes the management on the farms con- 
Q^ed with the various State Institutions In New Jersey, and outlines methods 
for Improvement. 

71829*'--18 7 
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Report of the committee on moblUzation of high school boys for farm 
service (Boston: Wright d Potter Printing Co. (J9J7), pp. 60, pi. 1).-Thii 
report describes the methods of mohillzation. the organization of the camp, anj 
the results obtained in placing city boys on farms. It recommends the estab 
lishment of schools for training camp supervisors and cooks, and local respond. 


blllty for recruiting and financing. 

The State market commission of CaUfomia, 0. C. Plehn (Amer. Em. 
Rev., 8 (1018), A’o. 1, pp. 1-27).— This report discusses the activities of the 
commission, especially with reference to the marketing of fruit and fish. 

rrom car door to consumer, H. C. Fn,Tj;Y (Neiraakn Eta. Circ. 5 (19181, 
pp 20, flga. 2).— The author points out that the delivery of merchandise from 
freight car direct to purchaser has been a common practice tor many years 
He discusses the extent of the use of this method of distribution particular!! 
as applied to apples, its cost, and its effect upon the price received by th, 
producer as well as by the consumer. He concludes that the box car perWln 
has been a popular means of marketing apples, potatoes, and other producii 
and that unless the public is to suffer, his function must be filled by con- 
sumers’ and other organizations. He also recommends the cooperation of 
dealers ns well as purchasers in ordering by carload quantities. 

Live stock economics, I. Tanimuba (Bhiba, Tokyo: Oriental Printing C'l. 
Lid., ion. pt. 1, 2. ed., pp. [2]+JC+88+f4. /iff*- 69).-This is the first part ul 
a report on the live-stock industry, and discusses the Industry in the Unitei 
States breeding and selection, feeding and management, work animals and 
farm labor, wool and by-products of sheep, the dairy industry, animal flesh a* 
food, animal waste and products of the packing-house, preservatives of milk 
meat etc., co.st of production and marketing, human nutrition and animal 


hygiene, regulations, associations, etc. 

Social surveys of three rural townships in Iowa, P. S. Peiece (Sladici 
Soe. Sci., Vniv. lotea, 5 (1917), ifo. 2, pp. 88).— Among the topics discussed lij 
the author are the geographical features, population, economic conditions, hous- 
ing, household conveniences and sanitation, educational conditions and laiu- 
ences, religious conditions, recreation, amusement, and social life. 

Monthly crop report (U S. Dept. Apr., Mo. Crop Rpt, i (1918), Ho. S. pp. 
21-32. ftp. f).— This report contains the usual data with reference to the esti- 
ranted farm value of Important products February 15 and March 1, avern?» 
prices received by producers, and the range of prices of agricultural producii 
at important centers. It also contains a crop summary for March, specii^l data 
relating to farm stocks March 1, 1918, and shipments out of the county where 
grown, of wheat, oats, corn, and barley. It has special articles regarding tie 
methods of hiring farm labor, wages of male farm laborers, the number « 
farmers and farm laborers in 1910, and contains special data on prices ol 
articles bought by farmers, monthly farm marketing of wheat, conditions m 
Florida and Califoruia as to crops, the world’s potato crop, cabbage for kraut, 
and peas for canneries, wheat held by country mills and elevators, exports o 
wheat, wheat fed to live stock, and the seed corn deficiency for 1918. 

The story of Colorado— tanning, mining, manufacturing (Denver, CoW 
State Bd. Immigr. [1917], Nos. 1, pp. 15, figs. 11; 2, pp. 23, figs. 25; 3, pP 
figs. 9; i. pp. 31, figs. 25; 5, pp. 31, figs. 1,6; 6, pp. SI, figs. 16; 7, pp. 15, m 

21 ), These numbers contain data on the topography, climate, history, crops 

and live stock produced, together with opportunities lor settlement, for eact 
county of the following districts: Northwestern Colorado, the Western Sloj* 
the San Luis Valley, the Arkansas Valley, eastern Colorado, the South Pla® 


Valley, and Southwestern Colorado. 
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Efricnltural statistics of Denmark (Siatis. Aarboir. Danmark, (1917), pp. 
ni'+2o8+['4])— This report continues information previously noted (K, S. 
, 37, p. 392), by adding data for a later year. 

Eke industrial resources of the Union of South Africa, C. DU Chi.vppini 
mr. Roy. Soc. Artt, 66 (1918), Ro. Sm, pp. 297-243).— lu this report are 
a-ussed the agricultural, mineral, and manufacturing resources of the Union 
South Africa, together with the extent of the population. For the agrlcul- 
ral resources data are given as to the production and import and export trade. 

AOEICTTLTUBAl EBUCATION. 

The future of agricultural education and research in the United States, 
. H. JOBDAN (Science, n. »cr., 47 (1918), No. 1206, pp. 12S-134).—ln this, the 
■e-presidential address before Section M, American Association tor the Ad- 
Dcement of Science, the author discusses the problem of efflcLency as related 
the functions which agricultural colleges and experiment stations should 
rfnrm. including a consideration of their aims, in which are found the great 
jentials of educational efficiency. 

He concludes briefly that “ the agricultural colleges should not establish en- 
mce requirements and curricula chiefly with reference to turning out prac- 
■Ians, but should give prominent cousideration to training men and women 
r effective agricultural leadership.” In his opinion agricultural^research wor- 
j- of the name should depend upon the method or idan under which the scien- 
it is working and the quality of the effort applied to the problem, and not upon 
e title of the prolect. He maintains that the history of agricultural science 
ows clearly that substantial progress has been made only when the studies 
the exiterltnent stations have been confined to “ the narrow individual tac- 
rs that are Involved in agricultural production, rather than driving directly 
broad, generallzatloh or answers to business problems which include the 
eratlon of many factors,” The conditions essential to the successful direc- 
>D and maintenance of education and scientific research, which It is agreed 
e freedom of administrative initiative, such organization and relations os 
e stimulating both to the teacher and to the research worker, and the pos- 
lilltj- of maintaining a continuous policy in the conduct of the institution, 
e outlined. 

With reference to the relation of the Federal Government to the agricultural 
lieges and experiment stations, the author states that while the earlier 
■ileral acts placed little restriction upon the several States, Federal siiper- 
>ion under the later Smith-Lever and Smith-Hughes Acts is ri'garded by 
my as having approached the danger point, not so ranch because of what 
now the Federal policy as because of the future possibilities under the pro- 
dons of these acts. The efficiency of agricultural education and recearcli, 
is held, is also threatened by the budget system in some States. " There is 
ery reason to fear that if present tendencies toward the closer control of 
ricultural education and research Institutions by committees and bureaus 
not cheeked, efficiency in education and research will abide only with pri- 
tely endowed institutions.” 

Agricultural education. — ^What is it? D. Ssedden (, School ani Soc., 7 
91S), No. 160, pp. 66-71). — In this article the author assumes that the chief 
notion of the agricultural school is to train farm laborers along narrow 
'es. as is common In trade schools, and he ignores the breadth of training 
vessary for the managing owner of a farm. He also assumes that diversified 
rming should be and will be replaced by Intensified specialization. Tins point 
Dew colors the entire article, as the plea is made for narrow specialization. 



92 


expeeiment station kecokd. 


[Vol. 3S 


The reorganization of Ugh-school science, F, D. Baebeb (School Set. ond 
Math., J8 (1918), Xo. 3, pp. 2-t7-S62, figs. 6).— In this analysis of the nature 
and the significance of shifts that have occurred and are occurring In the high- 
school science curriculum, the author claims that “physics is now nearly 
holding its own, that chemistry la making slight gains, that physical geography, 
physiology, botany, and zoology are aU rapidly losing ground and will swa 
disappear as hlgh-school subjects, or at least they will soon become unimportant 
subjects In the hlgh-school curriculum.” 

Agriculture and domestic economy arc everywhere making rapid gains. 
During the five years from 1910-1915 the percentage increase in relative en- 
rollment In agriculture In the high schools was 54 in the United States, 51S 
In Iowa, 24 In Wisconsin, 52 in Illinois, and 231 in Ohio ; in domestic science 
241 in the United States, 593 in Iowa, 237 In Wisconsin, 63 In Illinois, and 340 
In Ohio. 

Graphs are Included Indicating that before the advent of agriculture, domestic 
economy, and general science, 1900-1915, aU of the old recognized sciences 
were suffering a rather rapid decline. The author is convinced that had the 
courses In the physical and biological sciences, offered In the first two years 
of the high school, afforded the proper foundation lor the study of agriculture 
and domestic economy. In the better schoool systems, these two new applied 
sciences would have been placed farther up In the course, presumably dlsplao 
Ing physics and chemistry. 

la his opinion, the proper reorganization of high-school science consists in 
the establishment of a required stem course of science which shall incorporate 
the elements of historical significance and scholarship from the old rfiglme witl 
the elemenU of true worth and interest from the new regime. This course 
should be two years In length and must deal with materials of universal value, 
present science In Its psychological and pedagogical order, not the logical order 
of special science, and must recognize the natural Interests and the point of 
view of the pupil and not of the trained scientist ; It must afford the neces- 
sary foundation for an understanding of the principles Involved In the art of 
agriculture and the art of domestic economy, and at the same time It must pro 
vide the foundation for the further study of science in the college and uni- 
versity. It should be equally applicable to the 2-year, 3-year, and 4-5 oat 
high school, and the rural and the urban high school, its organization must 
be that of general science and not that of special sceince, and it might most 
appropriately be called a “2-year course in general science.” Suggested sub- 
ject matter for such a required 2-year course is outlined and attention Is 
called to Its advantages. 

In addition to this basic course, every rural high school should offer coarse 
In agriculture and practically all high schools courses in domestic economy 
These special courses, however, may.be shortened materially, as the basn 
course will deal with materials closely related to the materials utilizeil in 
the special courses. The author believes that they will inevitably treat less o 
the theoretical aspects of science and more of the practical aspects. Eventual ! 
when the junior high school becomes an important reality, the seventh ye"' 
may well be devoted to nature study duriug the fall and spring months, ami » 
physiology and hygiene during the winter months. The first year’s work o 
the proposed 2-year course in general science can be done in the eighth yea' 
and the second year's work In the ninth, thus leaving three years devoted 
agriculture, domestic economy, or special science courses. 

Shall forestry be taught In the public schools? J. W. Toumet (Amer. 
eatry, H (1918), Xo. 190, pp. 103-108, figs. 6).— The author advocates Instru 
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tion in forestry in the public schools, especially in forested regions. The time 
for such instruction, in his opinion, should depend largely upon the location 
of the school and to what extent the pupils of the particular locality will in 
later life be identified with the production and utilization of forest products. 
He believes that for the lower grades forestry can best be taught In connection 
uUh other subjects. In the primary grades It should be taught as a part of 
nature study, as is already being done in some parts of the country, and In the 
grammer grades it should be taught in field excursions and in connection with 
courses in geography, civil government, and United States history. In the 
high school, also, the instruction should be mainly In connection with other 
courses, viz, physical geography, manual training, an4i botany. 

As in most parts of the country the production of farm crops and of wood 
crops go hand in hand under common ownership, the woodlot being still a part 
of almost every farm, the author believes that in most localities a part of the 
work of the agricultural high school should be given to forestry. This work 
should cover approximately 20 weeks and consist of a course in the intro- 
duction to forestry, giving a general knowledge of the subject and the im- 
portance of forestry in the economic developiuent of the country, and a course 
in farm forestry, which should be sufficiently comprehensive to cover all phases 
of forestry that relate to the production and utilization of timber on the farm. 

In view of the fact that forest crops are profitably produced on soils too poor 
fur farm crops, great areas of this country, possibly 20 or 25 per cent of the 
total area, must remain forever in forest. In these regions forest trade 
wliools or ranger schools are deemed as necessary as trade schools are in cities, 
Their instruction must aim to teach the art or trade of forestry, including all 
ho operations Incident to the ownership and utilization of timbered lands, 
.’he character and method of instruction should vary with the local require- 
lents which the student must be prepared to meet after the completion of his 
nurse. The instructors should be profe.sslonal foresters. Such schools should 
oeome a part of the public-school system In this country wherever the forest is 
lie dominant resource and provides employment for a considerable percentage 
f the inhabitants. 

Illustrated lect^ire on renovating the neglected apple orchard, H. M. 
"ONOLLT (U. S. Dept. Agr.y States Rclat. SeriK Syllabus SI (1918), pp. f6).— 
This lecture, which deals with the feasibility, possibility, cost, and methods of 
enovating old orchards, is an adaptation of Farmers’ Bulletin 4f)l (K. S. U., 
!7, p. 241), with additions and changes for the special purpose of aiding 
armers’ institute and other extension lecturers. It has been prepared in co- 
'peration with the Division of Horticultural and Pomologlcal Investigations of 
he Bureau of Plant Industry. A list of 50 lantern slides to Illustrate the 
syllabus in included. 

MISCELLANEOUS. 

Thirtieth AmnUal Report of Indiana Station, 1917 (Indiana Sta. llpt. 1917, 
pp 8^). — This contains the organization list, reports of the director and heads 
liepartraents, the experimental features of which are for the most part ab- 
stracted elsewhere in this issue, and a financial statement for the Federal funds 
the fiscal year ended June 30, 1917, and for the remaining funds for the 
period ended September 30, 1917. 

Thirty-fifth Annual Report of New York State Station, 1916 (New York 
Sta. Rpt. 1916 ^ pt, i, pp, VIII-{-820, pis. 89, figs. 4^). — This contains the 
organization list ; a financial statement for the fiscal year ended June 30, 
i a list of the periodicals received by the station ; and reprints of Bulletins 
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414-428, Technical Bulletins 4S-56, popiil.ar editions of Bulletins 415, 417, 41.^, 
419, 422, and 423, and Circulars 47 and 48, all of which have been previousij 
noted, jnid of Circulars 49, The Cherry I..eaf-beetle, by F. Z. Hartzell and i: 
J. Parrott; 50, I'eriodical Cicada in 1916, by P. J. Parrott and H. E, Hodgkiss; 
and 51, Some Insects Attacking the Pear, and Their Control, by P. J. Parrott 

Report of the Porto Bico Insular Station, 1916-17 (Rpt. Bd. Comn. Aijr. 
P. R., {RJlB-n), pp. 131, lips. 3). — ^This contains the organization list, a re- 
port by the director for the fiscal year 1016-17, and departmental reports, the 
experlnieiUal features of which are for the most part abstracted elsewhere in 
this issue. 

Annual Reports of Virginia Station, 1915 and 1916 (Virginia Sta. Rpii 
1015-16, pp. 21S. figs. 86). — This contains the organization list, reports of the 
director and heads of <iepartments, financial statements for the fiscal years 
ended June 30, 1915, and June 30, 1916, and a number of special articles and 
reprints of Technical Bulletins 12-18, abstracted elsewhere in this Issue. 

Monthly Bulletin of the Ohio Experiment Station (Mo. Bui. Ohio Sta., 5 
(lfl/8), Ao. -8, pp. 65-98, figs. 16). — ^This contains several articles abstracteil 
elsewhere in this issue, together with the following: Spring Wheat, by C. G. Wii- 
Hams; Seed Corn for 1918, hy C. G. Williams; Using Forage in Pig Feedin?, 
by W. L. Robinson ; Beet-sugar Production, by C. E. Thorne; Delayed Applica- 
tions of IJme-sulphur, by P. Thayer; Dormant, Spray Controls Peach Leaf 
Curl; Climbing Roses, by W. E. Bontrager; and notes. 

Monthly bulletin of the Western Washington Substation ( Woitftini/fcii 
Sin., U'c.'f/. Sta. Mo. Bui, 5 (J9J8), ‘No. 12, pp. 118-188). — This number 

contains brief articles on the following subjects : Growing and Marketing o( 
Grapes, by U. T. Reid (see p. 49) ; The Importance of Investigational Work 
In the Field of Marketing* by A. Hobson; Ix>usines8 in Domestic Animals, bf 
J. \V. Kalkus; Dair>- Feed Supply, by W. A, Llnklater; and War Chicks, bj 
Mrs. G. U. SUuup (see p. 75). 



NOTES 


Arizona University and Station.— E. P. T.aylor, of the extension servlee, has 
.fii appointed assistant dean of the college of agriculture. H. E. Thompson, 
[tension specialist in crops in the Kansas College, has been appointed head of 
le department of agronomy. 

Arkansas University and Station.— Science states that W. ft. hiekls has re- 
plied as assistant professor of plant ptithology and assistant plant patlioli'gist 
1 take up work as extension plant pathologist imder the llureau of Plant In- 
ustry of the U. S. Department of Agriculture, with headquarters in llissi.ssippi, 

. U, Becker, assistant prhfessor of entomology and entomologist, has resigned 
) enter military service, and was succeeded June 20 by W. J. Baerg, 

California University and Station. — It is announced that over Sd.OOO students 
re now enrolled in the 27 correspondence courses in agriculture offered l\v the 
niversity. A two months’ course at Davis in practical fanning was recently 
jmpleted by several women, 

Dr. J, C. Whitten, professor of horticulture and horticulturist at the Missouri 
niversity and Station, has accepted a po.sition as head of the division of 
liinology. 

Oeorgia College.— John T. Wheeler, assistant profcs.sor of horticulture In the 
liissacluiaetts College, has been appointed head of the department of agricul- 
ind education, with L. M. Sheffer as assistant In charge of agricultural educa- 
on work in secondary schools. 

Hawaii College.— L, A. Ilanke has been appointed bead of the department of 
(.’riculture. 

Pardue University and Station. — A second division of the Boys’ Working Re- 
erve has completed its training under the school of agriculture, making avail- 
ble several hundred boys for farm service. 

C. M. Vestal, in charge of animal nutrition work at the Kan.sas College and 
xcliange i>rofessor during the past year with the University of California, has 
eon appointed associate in animal husbandry. Dr. C. H, Roberts has been 
ppoinied associate veterinarian in the station. J. C. Beavers, assistant in 
oils and crop extension, resigned August ,qi to return to his farm in North 
'aroiina, and R. A. Nehf, assistant in horticulture, to enter a Coast Artillery 
amp. 

Iowa College and Station. — Recent appointments include the following as- 
istants: Edgar Collins in agricultural engineering, D. M. Merrill, P. E. Nor- 
aker, H, .1. Hahoer, B. J, Firkins, A. J. Elwoil, T. H. Benton, P. C. Wiechmnn, 

■ H. Artiss, and F. SI. Russell in the soil survey, F, S. SVilklms in farm crops, 
- II. Jlorgan in dairying, and J. L. Horsfall in entomology. Leave of ab-scnce 
or the duration of the war on account of military service has been granted 
F. Jensen, assistant in Held crops, and D. E. Bailey, assistant in dairying. 
>r. Orrea LloyU-Joues, as.sociate profes.sor of animal husbandry, and Paul M. 
^'Jf. assistant in the soil survey, have also resignetl. 

^nsas College.— Arrangements have been completed for the enrollment of 
^0 Students of the Kansas City Veterinary College, which is closing tor the 
^tiod of the war. 
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Dr. C. W. McCampbell, associate professor of animal husbandry and secretary 
of the State Live Stock Registry Board, has succeeded W. A. Cochel, resigned, 
to become western field man Of the American Shorthorn Breeders' Association, 
as head of the department of animal husbandry. H. F. Lienhardt, In charge 
of poultry (lisea.se Investigations, has been granted leave of absence for the 
period of the war to engage in military service as second lieutenant In the 
Medioal Corps. 

Louisiana Stations.— G. D.-Cain, chief chemist of the fertilizer control labor- 
atory, has been appointed assistant director of the North Louisiaqa station at 
Caihciun. W. Id. Hall, assistant chemist at the State station, has been 
appointed chief cheml.st of the ferUllzer and feedstuffs control laboratory, 
J, 11. Jolley and C. F. Sheliield have been appointed assistant chemists. 

Maryland College and Station.— President A. F. Woods has been selected as 
chairman of the Agriculture Committee of the National Research Council. 

Recent appointments include the following assistants: C. C. Shivers in veter- 
inary medicine. A, II. Smith in soil chemistry, and S .V. Eaton in plant physi- 
ology. 

Minnesota University and Station.— H. H. Kildee, chairman of the dairy 
husbandry division, has resigned to become chief of the animal husbandry 
division of the Iowa College. J. S. Montgomery, associate professor of animal 
hu-sbandry, has resigned to engage In commercial work, and Earl Weaver and 
H. R. Searles, respectively, a.sslstant dairy husbandman and Instructor in dairy 
production, to enlist in the United States Marine Corps. 

Thomas Shaw, professor of animal husbandry from 1893 to 1903, died Juris 
26 aged 75 years. Prof. Shaw was a native of Ontario, and from 1888 to 1893 
was Instructor In the Ontario Agricultural College. He was the author of 
several tezt-books covering a wide range of agricultural topics. 

Missouri Fruit Station.— F. W. Faurot, whose resignatioD as extension assist- 
ant professor of horticulture at the University of Missouri has been recently 
noted, has been appointed director. 

Nebraska University.— C. W. Pugsley, director of the extension service, has 
resigned to become cxlitor of Nebraska Farmer, and was succeeded July 14 
by Charles E, Gunnels, formerly State leader of county agent work. 

Nevada Station.— The station Is planning a study of methods of increasing 
hay production In the Humboldt Valley, largely by improved methods of irri- 
gation .and cultivation, and in cooperation with the Office of Pubfic Roads and 
Rural Engineering of the U. S. Department of Agriculture. 

Cornell University and Station. — The summer .se.ssion of the College of Agri- 
culture h.ad an enrollment of 334 iiersous. At the request of the State author- 
ities a special course in agriculture for vocational teachers was offered, with t 
registration of 20. This course was open only to persons not In the draft anii 
experienced In farming. 

Dr. V. B. Stewart, assistant professor of plant pathology and plant path- 
ologist, has accepted an appointment in the Bureau of Plant Industry of the 
U. S. Dop.ortment of Agriculture and is engaged in. work on the pathological 
Insiiection of vegetables. E. R. King, assistant professor of entomology, has 
been commis-sioued second lieutenant in the Aviation Corps, 

North Carolina Station. — Through a State appropriation the station has added 
about ten offices to its quarters in the building of the State Department of 
Agriculture. 

'The recent estahlishment of a sheep experimental farm in the mountain 
B(M:tion of Mitchell County, in western Nortlt Carolina, has materially enlarged 
the facilities of the station for studying sheep under actual farm conditions. 
The farm is In charge of W. R. Radford. 
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Dr. J. Kemp Plummer, soil chemist, has been given leave of absence for the 
period of the war to work on the manufacture of explosives. 

Sorth Dakota College and Station,— Dr. P. F. Trowbridge, head of the de- 
partment of agricultural chemistry in the Missouri TTniversity and Station, 
has been appointed director. Dr. H. L. Krayblll, assistant physiologist In the 
liureau of Plant Industry of the IJ. S. Department of Agriculture, has been 
appointed chemist in the station, to succeed W. L. Stockham, resigned to ac- 
cept a position with this Department. Other appointments include Mias Cecil 
Tnmpolosky- and Dr. Wanda Wenlger as assistant botanists and plant patholo- 
gists, and Miss Ada Lewis as assistant professor of home economics. 

Ohio Station.— L. L. Rummell has resigned as editor to become .associate 
editor of the Ohio Parmer, 

Pennsylvania College and Station.— R. S. Smith, assistant professor of agron- 
omy and assistant agronomist, resigned June 1. J. W. Miller, assistant pro- 
fessor of botany and assistant botanist, has been granted leave of absence 
to engage in military service. Recent appointments include J. W. Mitten as 
assistant in dairy husbandry and W. S. Beach as instructor in plant pathology 
lesearch at the field laboratory at Bustleton, effective June 1; and It. Q. 
Bresslcr as professor of rural sociology, P. T. Struck as associate professor of 
agricultural education, and George Wehrwein as associate professor of rural 
economics, effective September 1. 

South Dakota College and Station. — The new poultry building is under con- 
Btructlou, E. L. Dakan, recently appointed assistant in poultry husbandry at 
the Missouri Station, has been appointed to take charge of the poultry depart- 
ment, and it is eipected to begin experimental work at an early date. 

Reginald Sherwood, assistant professor of chemistry and assistant chemist, 
and George Gilbertson, instructor in entomology, are now in military service. 

Tennessee University and Station.— Plans are being prepared for a central 
niiminlstratidn building, to cost about $000,000, and an armory building, to 
cost about $150,000. 

Provision has been made for the establishment of a new department to take 
chnrge of activities under the Federal Aid Vocational Education Act. 

The forty-fifth annual session of the East Tennessee Farmers’ Convention was 
held at the station farm, May 14-10, with an attendance of approximately 
3,000 persons. The program consisted almost entirely of topics bearing on 
war activities, and action was taken whereby the entire membership fees of 
the year, aggregating about $1,000, are to he devoted to the purchase of bunds 
of the Fourth Liberty Loan. 

Capt. William Rule, secretary of the board of trustees, has resigned after 
50 years of service on the board and has been succeeded by Thomas D. Morris, 
treasurer of the board. Captain Rule has been given the honorary degree of 
Master of Arts. 

Ftah College and Station,— The new live stock building has recently been 
completed but is being used as a barracks for soldiers stationed at the college 
for technical training. 

A department of range management has been established in the college and 
station, in charge of Raymond J. BecrafL 

Virginia Station, — E, T. Batten, superintendent of the Nansemond County 
Substation at Holland, has been called for military service. 

Virginia Truck Station. — Albert White, assistant horticulturist, resigned July 
15 to enter military service. 

Wisconsin University and Station. — ^J. L. Tormey, associate professor of ani- 
mal husbandry and animal husbandman, has resigned to become field man of 
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the Americiin Shorthorn Breeders' Association. E. E. McIntyre, asastant H 
agricultural Journalism, has resigned to become associate editor of Wtsconm 

^ EalTersity.-Dr. S. K. Loy has resigned as professor of chemistrj 

to engage in commercial work. Miss Greta Gray, of the Kansas State Normal 
School has been appointed head of the department of home economics 

Dnited State. Food Admini.tratlon.-Dean H. L. Russell has returned to tta 
Univeraitv of Wi.sconsin. I<ls duties have been divided between Dean tV. R. 
Dodson of the Ix)uislnna University, who will deal with matters, of Joint In. 
terest to the Food Administration and the U. S. Department of Agriculture, 
and E. S. Brigham, commissioner of agriculture of Vermont, who will heaj 
the butter and cheese section. 

Studies of Instruction in Vocational Agrlcnltnre.-A cooperative agreemeni 
has been adopted between the U. S. Department of Agriculture, the Burea. 
of Education, and the Federal Board for Vocational Education respecting tin 
studies relating to instruction in agriculture authorised by the Federal Aii 
Vocational Education Act. These studies, which under the terms of the ar 
may be made in cooperation with or tlirough the Department of Agrlcultun 
or tlie Bureau of Education, are to be carried on under the direction of tb 
Federal Board. A committee representing each of the three agencies is ti 
be formed to consider and recommend projects to the Federal Board. In 
vestlgators under approved projects may be detailed by the Department o 
Agriculture or the Bureau of Education to the Federal Board or representi 
tlves of the board may be detailed to cooperate with the other departments i 
making the studies. The results are eventually to be published by tlie Fcdert 


Agricultural Education in Mysore, India.-Tbree grades of agncultural cdi 
cation are being offered in Mysore and meeting with popular succes-s, vi: 
(1) higher eilucatlon, in the English language, leading to a diploma at tl 
Hebbal School; (2) a somewhat lower grade of training given at the vernnci 
lar school at Chlkkannahalli ; and (3) rural science classes In selected run 
vernacular schools sanctioned by a Government order of March 22, 1910, whlcli 
alms at combining some agricultural training witli elementary education. Four 
such schools were started recently, the work being under the supervision of 
a rural science supervisor who visits each school once a week and who is under 
the direction of tlie Deputy Director of Agriculture. The head masters of 
these selected schools had taken a course in agricultural training in the Mysore 
Normal School, followed by a course In May and June at the Hebbal School 
under the direction of the rural science supervisor. It is proposed to contimie 
these vacation courses for teachers who are to give instruction in agriculture 
in the rural schools. 

Agricultural Eehabilitation in France,— According to -a letter printed la 
Breeder’s Gazette from C. N. Arnett, now on leave from the Montana College 
and Station, a 500-acre farm at Ferme le Courbat, Le Liege, Indre et Unrt 
France, has been leased by the American Red Cross as an agricultural center 
for the reeducation of French mutilated soldiers. Barracks and farm equipment 
have been provided, and it is expected to accommodate from 125 to 150 tnea at 
one time. Courses in agriculture of 3, 6, and 12 months’ duration are contem- 
plated, including both lectures and practical work. It is estimated that about 
65 per cent of these men came originally from farms and it is hoped in tins 
way to restore them to the land and so help solve the future agricultural prob- 
lem of France. 

New Experiment Station at Guadeloupe, French West Indies. This station 
has been recently organized by the Syndicat des Fabricants de Sucre o£ Guade 
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oupe with the special object of Improving sugar-cane yields In the island, which 
s one of the largest producers of sugar in the Lesser Antilles. The different 
ypes of soil will be studied, and experiments with tillage, liming, manuring, 
►tc., will be carried out, along with the testing of different varieties of cane— 
will imported and locally grown. In addition, experiments will be undertaken 
vilh rotation crops, green manure crops, forage and pasture crops, etc. 

The scientific staff at present consists of a director, who is also in charge of 
he entomological and pathological work, an assistant director, who is also 
hemist, and two field assistants. The director is J. Sydney Dash, a graduate of 
yiacdouald College, who has been connected with the sugar-cane work of the 
Oepartraent of Agriculture, Barbados, for a period of eleven years. The assist* 
ifit director is Charles T. Allder, previously assistant chemist at the St. Croix 
Elv[)eriment Station. 

Experiment Station of Agricultural Bacteriology of Crema, Italy.— This 
Jtatlou was founded in 1914 as a corporate body by a royal decree, with funds 
supplied by the agricultural ministry. During the last year it has had an ad- 
Jitlonal grant of $12,000, besides its original fund of about .$30,000. 

The station has been engaged chiefly in continuing the studies of agricultural 
bacteriology which were begun in the lalwratory of agricultural bacteriology 
wlonging to the Lodl-Creamery Station and has kept the same laboratory per- 
suiinel. Special prominence has been given to three problems: (1) The con- 
servation of forage In the silo by mechanical pressure (in this particular type 
bf silo the forage is not subjected to heating since it Is entirely closetl from the 
contact of air) : (2) the making of Italian cheeses with pasteurize«l milk and 
selected lactic ferments; and (3) the preparation of lactic ferments for tljeru- 
peutic uses. 

The station has thus far issue<l bulletins dealing with silos with mechanical 
pressure and the lactic ferment in therapy. 

The station staff consists of 15 persons, with Dr. Franco Samarani as direc- 
tor and Dr. Carlo Blanchini chemist and vice-director. 

New Journals.— The 'New 'Aealand Journal of yetene<» and Technology Ig be- 
ing published bimonthly by the New Zealand Board of Science and Art as a 
medium for the publication of papers contributed by the Government depart- 
ments and others and for the present of some articles of more popular nature. 
Longer scientific papers are to be issued as bulletins of the board, but credited 
to the Government department from which they originate. Kxisting serial publi- 
cations, such as the Journal of Agriculture are not affected by the new arrange- 
ment, but It is hoped to bring together and render more accessible a considerable 
amount of material hitherto widely scattered in pamphlet form, parliamentary 
papers, etc. 

Arefttcos da Escola Superior de Agricultura e Medicina Veterinaria is being 
published by this school, located at Pinheiro, State of Rio, Brazil. The initial 
Dumber contains a catalogue of the species of Cholina of the Curculioiiidse, hy 
Dr. A. Da Costa Lima, chief of agricultural entomology. 

Occasional Notes Is being issued from time to time by the Royal Agricultural 
Society of Great Britain, with a view to getting before, the public more promptly 
Information which has heretofore been published only in the annual reports of 
ihe society. 

The Secretary of Agriculture of Cuba has established ReAHsta de Agricultural 
Comercio, y Trahajo as the official organ of the department and with Felix 
Callejas as editor. It consists chiefly of articles of general agricultural interest 
official notices. 

La Revista Agricola is being published monthly as the official organ of the 
I>irection of Agriculture by the Secretary of Works of Mexico, succeeding the 
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monthly bulletin previously issued. The Initial number contains a variety of 
brief articles, including several on the cultivation of sisal, a description of tbt 
plant propagation and acclimatization gardens, the use of tractors in Meiicc^ 
farm separators, etc. 

RevUta del ImtUiUo Bacieriologico Is a quarterly being published at Buenos 
Aires by the Bacteriological Institute of the Argentina National Department of 
Health. It consists mainly of sclentflc contributions along the lines of path- 
ologloal bacteriology. 

Revista Medico-Veterinaria is the monthly organ of the College of Veterinary 
Medicine of SSo Bento, Brazil. The Initial numbers contain several article 
reporting experimental work carried on at the institution. 

Zoopathologiaa is being published by the New York Zoological Society as a 
medium for its scientific contributions on the diseases of animals. 

JtiBcelUneoua.— The report of a committee appointed in Great Britain In 1916 
to inquire Into the position of natural science in the educational system is siua- 
marlzed In a recent issue of Nature. Advanced ground is taken as regards tie 
desirability of greater attention to scientific training in the elementary and 
secondary schools. The committee, however, reports that specific instruction ii 
agriculture or agricultural science should not be given in these schools, “ thongb 
in favorable clrcumstaaces a rural bias may be given to the work of a second- 
ary school. All county educational authorities, acting either singly or in at- 
operation, should furnish well-equipped farm institutes for their areas." 

The IxmdoD Times announces that the Royal Agricultural Society is endpar- 
orlng to supplement Its long continued studies at Woburn by observations ia 
other localities. Members of the society are being invited to cooperate ia 
experimental work which, according to the preliminary announcement, v'\i 
Include tests of the continuous growing of grain, green manuring, unexhausted 
manurlal values, the use of lime, treatment of pastures, and calf raising. 

A series of short courses is being carried on at the University of Britisli 
Columbia for returned soldiers. A course in fruit growing was attended by 
44 returned men and one In agronomy and animal husbandry by 48. A course 
In agriculture and farm work began July 1 to continue for from three to sii 
moutlta. Requests have also been made for short courses in poultry keeping, 
vegetable gardening, apiculture, and dairying. 

The senate of the University of New Zealand has agreed to include agri- 
culture among the subjects for the ordinary B. A. and B. S. degrees. It has 
recommended also that for the purpose of encouraging the study of forestry 
the university appropriate $730 a year for three years for a traveling scholar- 
ship in forestry, provided that the Government contribute a like sum and 
make some arrangements for the employment in the forestry department of 
the scholar on the expiration of his scholarship. 

The agricultural school and experiment station near Panama City, Panama, 
started in 1915, has been closed for lack of funds. Dr. B. H. A. Groth, for- 
merly of the New Jersey Stations, who has been in charge of the school and 
station since its establishment, has returned to this country. 




